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absolutely protects it from injury. Furthermore, it prevents loss 

of air or steam in case of the collapse of the rubber lining of 
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operate successfully drills, air brakes or other mechanism until it is con- 
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A GOOD RELIABLE WATCH 


FOR YOURSELF OR 
For a Christmas Present for a Friend. 


We have arranged with the manufacturers of a high grade watch to 
supply them to our friends at a reasonable price. We can furnish you 
with a regular $15.00 watch in open face or hunting case, Elgin or 
Waltham movements, for $11.00 and $13.00 respectively. The open face 
with either movement for $11.00, and the hunting case with either move- 
ment, $13.00. The open face watches are screw face and back, both are 
18 size. ‘The Elgin movement is nickel, 15 jewels in composition settings. 

Brequest Hair Spring Patent Regulator, sunk 
second dial, Roman figures, moon hands, 
patent center pinion, bright flat screws ele- 
gantly engraved and 
Damask keened and 
the regular Elgin 
main spring. These 
watches are cased in 
the well known 

: American filled case. 

' The Hunting cases 

* have solid gold joints, 
solid gold plugs and 
each one contains a warranty for 20 years 
wear. They are all stem wind and stem set 


The Waltham is full jeweled throughout, both 
the escapement and the train. This is just the watch that any person 


should carry whose position requires accurate time. 


We absolutely guarantee these watches to give satisfaction or money refunded. 
We can obtain ladies watches at prices ranging from $12 to $18. We will 
send a gentleman’s watch free to any person sending us 15 new subscribers 
to the Engineers’ Review enclosing $15 in payment for the same. Make all 


remittances payable to 
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You can do so by advertising in THE RAILROAD 
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edition your advertisement is reprinted in the latter without 
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ANY MAN 


mechanically inclined, knows the advantage and necessity of keeping himself well informed as to the progress 
which is being made continually in the machinery world. Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this progress. It is well illustrated and interestingly written, and costsbut $1.00 per 


year. Single ccpies 10 cents, 


every reader of COMPRESSED AIR to send us his subscription at once, so that he may take advantage of our liberal offer. 
Send us $1.00, and we will send you [Modern Machinery for one year, and we will also send you, free of all 








charges, one of our Improved Gravity Stylo Pens, an mprovement over the ordinary fountain Pen. SUBSCRIBE AT ONCE. 


MODERN MACHINERY PUB. CO. 816 Security Building, Chicago, Ill. 
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The Press 


reflects the activities of the world. The papers 
of the country are full of 


Valuable Pointers 


For example:—A telephone line is to be built 
and the first one to obtain the information is 
the local editor. Wesend the item toa manu- 
facturer of telephone equipment, who immed- 
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The gigantic increase in the erection of sky- 
scrapers in the “Lower Broadway” section of 


New York City during the past few years, has 
ae made in the facé of grave and increasing 
engineering difficulties. A study of the laying 
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of the ‘foundations for the Trust Company of 
America (see Fig. No. 1), now nearing com- 
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pletion in the financial section of Wall Street, 
will bring out forcefully: (1) What these prob- 
lems are, and (2) how the talent of engineer- 
ing contractors has been developed. Less 
than a dozen years ago the following condi- 
tions would have been considered insur- 
mountable obstacles making impossible the 
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construction of a twenty-five story building on 
this site. 

As shown in the accompanying plan (Fig. 
No. 2) this building is situated between the 
present United States Trust Company and 
the Mills buildings. Owing to the prevailing 
prices of Wall Street real estate, every inch 
of available space had to be utilized, with the 
result that the foundations of the new building 
practically “rub elbows” on either side with 
those of the old. 
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ANVaNOD asnyl’s'A 


GEOLOGICAL DIFFICULTIES. 

It is not generally understood that as we 
approach the southern end of Manhattan 
Island, the bed-rock slopes off lower and 
lower below the surface, so much so that at 
Wall Street it is 80 feet below the curb and at 
the Battery between 90 and 100 feet below. 
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FIG. 3. 


It might be mentioned in this connection that 
the rock appears at water line at about 14th 
street, and continues rising as we approach 
upper Manhattan, so that in building projects 
in this latter portion of the city, it is often 
necessary to blast away a miniature mountain 
before the site is even down to street level. 
It is due to this characteristic of New York’s 
geological formation that the excavation for 
the great Pennsylvania Railroad depot has so 
often been termed a veritable “quarry.” In 
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these cases the foundations are supplied by 
nature. 
A STRIKING CONTRAST. 

In striking contrast to such simple founda- 
tion problems, we have the case at hand. 
Foundations to be laid to bed-rock, through 
about 80 feet of quicksand and water-bearing 
strata which is already heavily loaded by ad- 
joining ten-story buildings. In digging, water 
and soft mud is encountered but a few feet 
below the street level, and were this soft muck 
pumped out or removed by any of the old- 
time methods, more of this fluid material 
would enter the excavation from either side 
and the adjoining structures would settle and 
later collapse. The Foundation Company, to 
whom was entrusted the responsibility both 





FIG. 


of planning and doing this work, solved these 
problems by employing the Pneumatic Caisson 
Process, in conjunction with the Moran Air- 
Lock, an invention of their vice-president, Mr. 
Daniel E. Moran, C. E. 

UNDERPINNING ADJOINING BUILDINGS. 

The principle of the air-lock was used for 
the underpinning of the adjoining buildings as 
well as for the main part of the work. Cut 
No. 5 shows how work was begun even while 
the old building was being wrecked. Niches 
about five feet above the cellar floor, and five 
feet wide, were cut in the walls of the adjoin- 
ing buildings with Box electric and Ingersoll- 
Sargent steam drills at intervals of about 
every six to nine feet. These were carried 
downward, through the old foundation, and 
through the sand under the foundation until 
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the water line was struck. Then a six-foot 
length of riveted steel pipe, 36 inches in diame- 
ter, was jacked down into the sand, thereby 
employing the weight of the building in 
constructing the new underpinning. A down- 
ward opening door was installed at the top of 
this length, a second length was bolted to the 
first, and then a second downward opening 
door was installed, completing the miniature 
air-lock. As shown in Fig 5, compressed air 
was supplied to the bottom chamber and the 
work pushed lower and lower through quick- 
sand or hard pan, as successive lengths of pipe 
were bolted to the top, and material excava- 
ted. When rock was reached the entire cylin- 
der was filled with concrete, the steel pipe re- 
mained, and when the steel beams were placed, 











as shown in the left side of Fig. 5, the under- 
pinning at that point was completed. Twelve 
of these concrete cylinders support the wall of 
the Mills Building, and eleven that of the 
United States Trust Company Building, as 
shown by the circles in the shaded portion of 
Fig No. 2. 

Twenty-seven concrete piers constitute the 
foundation work proper, under the Trust Com- 
pany of America Building. The remarkable 
speed with which these piers were sunk to 
bed-rock was made possible mainly from this 
one fact: The Moran air-lock allows the 
material excavated in caisson to be hoisted to 
the open air in one continuous haul, being 
handled but once in transferring from bottom 
caisson up to the dumping place, generally a 
truck. This feat was never possible with any 
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other equipment until Mr. Moran took the 
lead and perfected his device shown in Fig. 
No. 4, 

The square and rectangular spaces shown 
in Fig. No. 2 give the location of the con- 


the 27 working chambers. 


place near the top of the picture. 
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A typical caisson or 
working chamber is shown in Fig. No. 3. 
Figure No. 6 shows the Moran air-lock in 
The man 
stooping down on the ground is the gauge 























































































































crete piers on the site of the Trust Company 


of America Building. In Fig. No. 6 is shown 
the four-boom traveler derrick, which is 
equipped with four double-drum Lidgerwood 
hoisting engines, and which effectively covered 
the entire area. It served to place the caissons 
(one of which weighed 20 tons and was 
14x31x8 feet high) at their proper location. It 
also hoisted men and material in and out of 


tender who keeps the pressure steady for the 
convenience of the men in the working cham- 
ber and the man at the air-lock communi- 
cates signals between the excavators and the 
engineers, 
THE METHOD. 

Having a general knowledge of the difficul- 
ties and of the apparatus to be used, and 
having finished the description of the under- 
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pinning, we shall take up the method employed 
in sinking the 27 great concrete piers through 
this soft soil to bed-rock without weakening 
the adjoining foundations. See Fig. No. 6. 
After the wooden caisson proper had been 
located accurately, the workmen with picks 
and shovels excavated inside the open topped 








was joined to the upper part of the caisson as 
shown in Fig. No. 3. Section after section 
were added and then a Moran Air Lock as 
shown in Fig. No. 6. Then a section of tem- 
porary wooden cofferdam was built and fitted 
to the outside of the caisson so as to extend its 
sides upward several feet This was to act as 
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FIG, 6. 


frame, which gradually sank of its own weight. 
When it had sunk to water level, which was 
but four to five feet below the street, prepara- 
tions were made to apply the compressed air 
as follows: The open top of the caisson was 
roofed over temporarily and the first ten-foot 
section of the steel collapsible working shaft 


a false work for retaining the successive thin 
layers of concrete dumped into the annular 
space inside the cofferdam and on the roof 
of the caisson surrounding the working shaft, 
as will be noticed in the right hand side of 
section in Fig. No. 6. After the first ten feet 
of concrete had hardened, a second cofferdam 
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was fitted in a higher position, and the con- 
creting continued, the first cofferdam being 
later removed and used as the third. One 
gang of men and one mixer could move from 
cofferdam to cofferdam, applying a two-foot 
layer in each, so that by the time they re- 
turned to the first one it was hardened enough 
to receive its next layer without distorting the 
sheeting. So nearly the full height and full 
weight of the finished pier was used to force 
the caisson down to its final resting place on 
bed-rock, as rapidly as the excavating could 
be done by the men inside. Alpha Portland 
cement was used on this job in a 1 to 24% to 5 
mixture. 
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Referring again to Fig. No. 3, it will be 
noticed that the lower edges of the caisson 
sides are sharpened to form the “cutting edge” 
of the caisson, since they follow the level of 
the excavation and are pressed down by the 
great weight above. The contracting firm 
have prepared special two-ton C. I. weights, 
which can be piled on top of the concrete pier 
to further sink it in case the “skin friction” on 
the sides is too great for the pier to sink of its 
own weight. 

During this process three eight-hour shifts 
of the laborers were digging out material in 
the caisson under a pressure of from 18 to 24 
pounds per square inch. This material was 
shoveled into buckets and hoisted up through 
the working shaft and the air-lock out to the 
atmosphere, all in one continuous lift as previ- 
ously explained in connection with Fig. No. 4. 

FILLING IN THE CONCRETE PIERS. 

When bed-rock is reached, it is leveled off 
and, still under compressed air, the concrete 
is lowered into the caisson and rammed in 


place. The entire caisson is filled to the top, 
the temporary roof removed, and as the men 
retreat up the tube they unbolt and remove a 
section of the collapsible tubing and hoist it 
up for use in sinking another caisson. Gradu- 
ally the entire space previously used as a 
passage for men and material in and out of 
the working chamber or caisson, is filled wjth 
concrete, thus making the pier one solid mono- 
lith of concrete from bed-rock to the column 
base. This is shown on the left side of Fig. 
No. 6. 

Referring again to plan view, Fig. No. 2, 
it is seen that these piers are sunk end to end 
with only 12 spaces between, and that the chain 
of piers around the entire site is made perfect 
by welding or bonding between the ends of 
each pier. This keeps the water from the sur- 
rounding soil from entering either the base- 
ment or sub-basement of the building. The 
method is as follows: In Fig. No. 7 will be 
seen the end faces of the two adjacent piers. 
The semi-octagonal grove shown in the faces 
was formed at the same time that the coffer- 
dam was put around the top of the caisson. 
The wooden false work served as a “core,” dis- 
placing the concrete from top to bottom of 
each end face of the piers. As soon as two ad- 
jacent caissons were ready to be welded or 
bonded the space bounded by ABAB was ex- 
cavated. At the same time the laborers would 
tear off the boards AA, saw them into the 
shorter lengths BB, and nail them in position 
BB, as shown in dotted lines. The-space be- 
tween the piers thus had become octagonal in 
shape and was carried down the few feet to 
the water level. The planks abc abe were 
removed. A four-foot length of steel cylinder 
30 inches in diameter was placed in the open- 
ing and the space between it and the sur- 
rounding concrete and boards BB, was filled 
in with concrete and made air tight. An air- 
lock was bolted to the top of this cylinder and 
the workmen excavated the material between 
A and B, tearing out all the lumber as they 
went down, and hoisting all the material to the 
surface except what was needed for com- 
pleting the boards BB down to the top of the 
caisson. This octagonal well was then filled 
to the top with concrete under pressure and 
the bond was complete. When these connec- 
tions between piers were completed on the 
north, east and west borders of the building 
site, it was only necessary to make the bond 
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with the foundation piers of the Wall Street 
Exchange building on the south (put in by 
the same contractor to bed-rock) in order to 
fully enclose the lot and prevent future flood- 
ing of the cellars, which reach to a depth of 
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bonded foundation construction, is that the 
piers in the center of the lot can generally be 
sunk without the expense of the compressed 
air method, for there is little danger of any 
water seeping in from the outside, and there- 


FIG. 8. 


near 40 feet below the water level. It will 
be seen from Fig. No. 2 that this was done 
without expense of sinking a separate line of 
caisson on that side. 

Another advantage in this solid wall type of 


fore of weakening the other buildings, 

At this stage of the job, the cellars can be 
safely dug, during which work the shoring 
of the neighboring building walls is shown 
in Fig. No. 8. Fig. No. 9 illustrates the ap- 
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pearance when all the substructure is comple- 
ted and the cellar made ready for installing 
engines and boiler. The general class of 
work of which this job is merely one branch, 
is Civil Engineering in water or water-bearing 
strata, including mine shafts in wet or marshy 
lands, bridge piers, sea walls and tunnets. The 
Foundation Company, of 35 Nassau Street, 
New York, were the contractors for the work 
described above. 
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cording to the amount and the distance. The 
annual cost of twenty-four-hour steam plant 
power per brake horse-power, with $4 bitumi- 
nous coal, according to the same report, would 
vary, with the character of the plant and the 
amount of power developed from $41.11 to 
$180.76. Under the same conditions, it is esti- 
mated in this report that producer gas power 
would vary in cost from $34.66 to $90.02. For 
ten-hour power, developed from producer gas, 


11.3 BUILDING. 
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cheapest, and power developed from coal 
that must bear the expense of a long rail- 


OWER prices 
P power from installations is 
road haul is the dearest. According to a re- 
cent report by the Hydro-Electric Power Com- 
mission appointed by the Ontario Government 
$12 per horse-power year may be assumed as 
the cost of developing high-tension power at 
Niagara Falls. Transformed into low-tension 
power and delivered to sub-stations through- 
out the province, the cost would be from $15 
to $35, varying with the amount, distance and 
load. The cost of distribution from the sub- 
stations to the individual consumers would 
vary from $2.51 to $24.74 per H. P. year, ac- 








9. 
the cost would vary from $20.46 to $53.48; 
for steam-power from $22.47 to $91.16. 





RAVELERS have noted that Damascus 
T blades are made only when the wind is 
from the north. The experiments of M. 
Anozoff were suggested by this hint, and have 
consisted in hardening steel instruments by 
cooling them in a powerful current of com- 
pressed air instead of quenching in water. The 
trials indicate that for very sharp tools this 
method is superior to any other. The effect 
varies with the thickness of the mass to be 
hardened, and increases with the coldness of 
the air and the rapidity of the stream. 
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SOME IMPORTANT ELEMENTS 
OF ECONOMY IN THE STRAIGHT 

LINE AND DUPLEX TYPES OF 
COMPOUND AIR COMPRESSORS* 


By Lucius I. Wightman. 


The act of compressing air in any of the us- 
ual types of air compressors, and of expelling 
the air from the compressor cylinder at the 
pressure desired, throws a constantly varying 
resistance upon the compressor piston. At the 
beginning of the stroke, the cylinder being 
filled with air certainly not above atmospheric 
pressure, the resistance to the advance of the 
piston is zero. The pressure, however, begins 
to rise at once and the corresponding resist- 
ance against the piston increases, and in an in- 
creasing ratio, until nearly the end of the stroke 
when the required pressure is reached, and the 
remaining distance is traversed by the piston 
against a practically uniform maximum pres- 
sure. Upon the return stroke, the compressor 
cylinder being donble-acting, the resistance is 
again zero at the beginning of the stroke and 
maximum for the latter part of it. 

ADVANTAGES OF STEAM COMPOUNDING 

The advantages of compounding in steam 
engine practice everywhere are so familiar as 
to require not even a repetition here, but its 
special value in air compressing practice seems 
not to be fully appreciated. In view of the 
number of steam-driven compressors in use 
which are neither compounded nor condensing, 
it seems that it is not generally understood 
that, while a saving of 10 to 15 per cent of 
the power cost is possible at the air end of the 
compressor by compounding, a saving of about 
double that percentage in fuel cost—20 to 30 
per cent—is easily possible by compounding the 
steam end of the same machine. If compound 
compression is economically practical, why 
neglect a saving twice as great possible by 
compound steam expansion? 

THE PECULIARITIES OF COMPRESSOR OPERATION 

This neglect is especially remarkable in view 
of the fact that the air compressor embodies 
load conditions which make the compound- 
ing and condensing of steam cylinders even 
more economically desirable than in general 
steam engine practice. Compound steam-driven 
air compressors can show better results than 
compound stationary engines for power pur- 





Illustrations reproduced by courtesy of the Ingersoll- 
Rand Company of New York. 


poses, and for a very simple reason. To get 
all the economy possible from the steam, it 
must be admitted to the first cylinder in just 
such quantity that when it is finally expanded 
into the low pressure cylinder, its pressure 
there shall be such as to avoid excessive ex- 
pansion and consequent heavy condensation 
losses. This means, of course, the admission 
of the same quantity of steam per stroke, for 
each stroke, implying a cut-off constantly fixed 
very close to the right point. This is entirely 
impossible with the stationary engine, where 
the constant speed under varying load must be 
maintained by a constantly changing cut-off, 
this cut-off being automatically controlled by 
the governor, and necessarily having a wide 
range to meet load conditions. There can be 
only one best point of cut-off, and departures 
from that necessarily impair the ultimate econ- 
omy. 
THE LOAD PER STROKE CONSTANT IN THE 
COMPRESSOR 


In the case of the air compressor the load 
is constant per stroke, for the same delivery 
pressure must be maintained; and the cylinders 
can be so proportioned and the cut-off so set as 
to secure and maintain the best results. The 
governing variations of the steam-driven com- 
pressor are as to speed only, and, with air 
pressure constant, the changes in speed are 
made either by a very slight change of cut-off, 
or with a throttling governor. In the latter 
case the slight “wire drawing” is about offset 
by the resultant superheating of the steam. 
As a result of these conditions the compound 
compressor can be made to work close to its 
best economy at all times. 

STEAM PRESSURES FOR COMPOUND COMPRESSOR 
CYLINDERS 

The steam pressure used has an important 
bearing upon the ultimate economy. Within 
practical limits, the higher the pressure, the 
better the results. Gauge pressures of 125 to 
150 pounds are now quite common in new in- 
stallations; but, in air compressor practice, 
steam compounding is advantageous with steam 
at 80 pounds condensing, or 90 pounds non- 
condensing, though this may not be at all true 
in general power practice. When, as is often 
the case where compressors are used, water is 
costly, the smaller amount required by the 
compound is an argument for it; and the ulti- 
mate cost of the arrangement is also largely 
offset by the reduced cost of boiler installation 
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and operation, due to the lower steam con- 
sumption. 

STRAIGHT LINE AND DUPLEX COMPRESSORS 

It is unnecessary at this point to enter into a 
discussion of the phenomena of the application 
of power to resistance in the present work. It 
will be enough to mention and to briefly draw 
the distinction between the two standard types 
of air compressors, designated as the straight 
line and duplex. In the former, steam and air 


A TYPICAL “STRAIGHT LINE’ 
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to secure a more uniform rotation effect, and 
to improve the regulation qualities of the ma- 
chine by making it easier to run at slow speeds 
through the mutual assistance of the two sides, 
The straight line compressor may have two 
three, or four cylinders, but they must all be 
arranged in a straight line or “tandem” to one 
another. The duplex compressor must have 
four cylinders. 





’ 


INSTALLATION. 


Two single stage machines used in driving the Lookout Mountain Tunnel of the Southern Railway, Tennessee. 
Steam cylinders, 20 inches; air cylinders, 22% inches; stroke, 24 inches. 


cylinders, whether simple or compounded, are 
arranged in a straight line, and power is ap- 
plied to resistance through the medium of one 
long piston rod. In the duplex machine there 
are two elements, set side by side, each made 
up of a steam and an air cylinder, and each 
element in effect a straight line machine. 
However, the cranks of these two sections are 
set at an angle of 90 degrees, or one-fourth 
part of a circle, on the shaft. The primary ob- 
ject of this quartering crank arrangement is 


THE RELATION OF POWER TO RESISTANCE IN 
STRAIGHT LINE COMPRESSORS 

This distribution of resistances in the act of 
compression in the air cylinder is precisely the 
reverse of the development of the power in the 
steam cylinder. There the pressure is maxi- 
mum at the beginning of the stroke and prac- 
tically uniform until cut-off occurs and then 
the pressure rapidly falls all the way to the 
end; so that in any compressor of the straight 
line type the steam power is in excess of the 
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work to be done at the beginning of the stroke 
in either direction and inadequate to over- 
come the resistance of the air at the other end 
of the stroke, except with the assistance of 
flywheels. 

The pistons, by means of the crosshead and 
connecting rods, act through the crank upon the 
rotation of the flywheel, the excess of pressure 
causing the wheels to acquire momentum at 
the beginning of the stroke and to give off this 
acquired momentum at the end of the stroke 
in overcoming the excess of the air piston re- 
sistance. As soon as the crank passes the 
center, the machine ag.in feels the impulse 
of the full pressure of steam, with no load at 
first to take up this power in the air end. 

HOW THE DUPLEX COMPRESSOR MEETS THESE 

CONDITIONS 

Attention is now called to the duplex com- 
pressor, in which the operating conditions are 
in decided contrast to those just sketched, and 
in which the most objectionable of the condi- 
tions are minimized or altogether eliminated, 
and various points of practical advantage are 
secured instead. 

A duplex air compressor, as already stated, 
is, in essential effect, a combination of two 
straight line machines so far as the steam and 
the air cylinders are concerned, with a single 
crank shaft and a flywheel in the middle of it 
serving for both, there being a single connect- 
ing rod for each side and a single crank on 
each end of the shaft. 

THE ADVANTAGE OF QUARTERING CRANKS 

The first special feature of advantage of the 
duplex machine is in the arrangement of the 
cranks in relation to each other upon the ends 
of the shaft. These are set with one of the 
cranks a quarter of a circle in advance of the 
other, the result of which is to so time the 
movements of the pistons on the two sides of 
the machine that one will be at nearly mid- 
stroke when the other is at the beginning or 
the end of its stroke. The two sides thus alter- 
nately help each other over the hard places, 
and, while not under nearly as great obliga- 
tion to the flywheel, their action is much 
steadier and so free from excesses of pressure 
over resistance, or of resistance over pressure, 
that the rotation is more uniform. The prac 
tical limit of speed is lowered to perhaps one- 
quarter of what it was before, so that, if the 
cut-off on the steam cylinder is properly set, 
the machine may be made to automatically 
stop and start itself and to run at any speed 
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down to the lowest, as the air consumption 

may require. All waste of power and all 

wear of parts consequent upon keeping run- 

ning above “centering point” when not deliv- 

ering any air, will be entirely avoided. 

THE RELATION OF POWER TO RESISTANCE IN THE 
DUPLEX 

Suppose that one of these duplex compress- 
ors is in regular operation, with the pistons on 
one side—say the near side— just beginning 
their stroke, and with the great excess of pres- 
sure behind the steam piston, and the very low 
resistance before the air piston as we have de- 
scribed the situation in the straight line ma- 
chine. It happens that precisely at this time, 
by the 90-degree arrangement of the cranks, 
the pistons on the other side of the machine 
are nearly in the middle position; the pres- 
sure behind the steam piston on that side has 
begun to fall, while the pressure before the 
advancing air piston has risen, so that pres- 
sure and resistance are approaching a balance, 
and to complete the stroke some assistance will 
be required. In this case, instead of getting 
this help out of the flywheel, it is secured 
through the shaft and cranks from the pistons 
on the near side of the machine which, just 
at this time, have power to spare. In the same 
way throughout the rotation of the crankshaft 
and the double strokes on the two sides of the 
machine, this reciprocal action of the one side 
upon the other is not only secured, but the ex- 
cess in either direction is much reduced; and 
the calls upon the inertia of the flywheel to 
keep things going are much less, and even 
with. less flywheel weight the running is much 
steadier, 

The pressure relations in the four cylinders 
of the duplex steam driven compressor at the 
four quarters of the stroke are graphically 
shown in the four diagrams following. For the 
sake of clearness, pressures on only one side 
of the pistons have been considered in these 
diagrams. The effect of back pressure in the 
steam cylinders on the other side of the steam 
pistons and the effect of suction pressure (if 
such a term may be used) on the other side 
of the air pistons, is neglected. These two 
elements in no way affect the theory of the 
relation of power to resistance on the pistons 
as indicated. 

Fig. 1 shows the instantaneous pressures at 
the beginning of a revolution. In the lower 
cylinders there is no power and no resistance; 
in the upper cylinders there is excess power 











COMPRESSED AIR. 4393 


and a small resistance. This excess power 
will be applied in carrying the compressor over 
the center of the lower half. 

Fig. 2 shows the conditions a quarter of a 
revolution later. Here, in the two upper 
cylinders minimum power is being applied to 
maximum resistance at the end of the stroke; 
in the two lower cylinders excess power is 
being applied to small resistance at midstroke, 
the surplus pressure acting to carry the com- 
pressor past the center of the upper cylinders. 
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power in the lower section will carry the com- 
pressor over the center of the upper section 
and admit steam to the upper cylinder, which 
will be applied against the increasing resis- 
tance in the lower air cylinder. 
MORE UNIFORM STEAM CYLINDER PRESSURES IN 
COMPOUNDING 
It is an interesting thing that when four 
cylinders are adopted in a duplex, to secure 
a more uniform rotation effect and to make 
it possible to keep running at the lowest speeds, 
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Fig. 3 shows the conditions on the return 
stroke, a quarter of a revolution later. In the 
two lower cylinders at the beginning of the 
stroke, power and resistance are nil; in the 
two upper cylinders the power exceeds the 
resistahce and the excess power carries the 
machine past the center in the section indi- 
cated by the lower cylinders. 

Fig. 4 shows the conditions after another 
quarter revolution has been made. Here the 
conditions are exactly the same as those in 
Fig. 2, but in reverse relation. The excess 





the compounding of the cylinders helps to 
promote the original purpose of the duplex 
arrangement. At the steam end, because of 
the higher terminal, the variation in working 
pressure is less. The result is that the effec- 
tive pressure for the stroke is more uniform 
and continuous, and the rotation effect pro- 
duced from the beginning to the end shows 
less difference than when the steam is used in 
a single cylinder, The difference of pressures 
in the low pressure cylinder is less for the 
same reason. 
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CONDENSATION LOSSER REDUCED BY 
COMPOUNDING 

Aside from this reduction in range of cyl- 
inder pressures, the differences in tempera- 
tures are a powerful. element in economy. 
These two features will be more clearly un- 
derstood by a brief consideration of a specific 
case. 

Assume that the initial steam pressure is 
145 pounds gauge, or 160 pounds absolute, 
and that a condenser gives a terminal cylinder 
pressure f say, 10 pounds absolute. 


STEAM 


Ignoring 
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pressure cylinder initial and terminal pressures 
will be 40 and 10 pounds, respectively, cor- 
responding to temperatures of 267 and 193 
degrees F. The difference in pressures is 
here 30 pounds and in temperatures 74 de- 
grees. 

If this expansion had been applied in a 
single cylinder, the range of pressures would 
have been 150 pounds and of temperatures 170 
degrees F. Evidently the use of compound 
steam cylinders in this case reduces, by ap- 
proximately one-half, the cooling effect to 
































for the sake of clearness the effects of clear- 
ance, condensation, etc., there are seen to be 
16 expansions of the steam. In compound 
steam cylinders, properly proportioned, this 
means 4 expansions in each cylinder. In 
the high pressure cylinder, the initial steam 
pressure will be 160 pounds and the terminal 
40 pounds; the initial temperature will be 363 
degrees F., and the terminal 267 degrees F. 
The difference of pressure is thus 120 pounds 
and in temperature 96 degrees. In the low 





which cylinder walls, ports, valves, etc., were 
subjected by the drop in temperature through 
expansion. The steam consumption in the 
former case would have been correspondingly 
less, and the effect to temperatures on steam 
economy is apparent. If a condenser had not 
been used, the range of pressures and tem- 
peratures would not have been so great, but, 
relatively, as between compound and simple 
cylinders, the same comparison would hold. 
TO BE CONCLUDED. 
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COMPRESSED AIR ILLNESS OR 
CAISSON DISEASE. * 


A PHYSIOLOGICAL AND CLIN- 
ICAL STUDY. 


By Thomas Oliver, 
M.A., M.D., L.L.D., F.R.C.P. 


Protessor of Physiology College of Medicine 
and Physician to the Royal Infirmary, 
Newcastle-upon-Tyne. 


(Concluded from February.) 
WHAT ARE THE SYMPTOMS DUE TO? 

Inside the caisson the men are working un- 
der abnormal conditions. The pressure is 
high, the work is hard, and the men are de- 
pendent for the air they breathe upon what is 
pumped into the shafts by the engines. One 
pound of air pressure, as already stated, is re- 
quired to displace 2 feet four inches of water 
so that where men are working 70 to 8o feet 
below high water level mark they are under a 
pressure of not less than 35 lbs. to the square 
inch. As excavation proceeds and the cais- 
sons sink, the greater is the pressure required. 
The men are more liable to compressed air 
illness as the depth increases and the pressure 
rises; the same thing is noticed when the shifts 
are longer, also the less pure the air and the 
smaller the quantity of fresh air sent into the 
caisson. On the Tyne most of the cases of 
compressed air illness occurred when the men 
were on the night shift. Why this should be 
it is difficult to say, for the length of the day 
and night shift is the same. Some of the cases 
occurred when the men were not working at 
maximum pressures at all, but when they were 
digging through a layer of soft coal in the bed 
of the river and from which Hz S escaped in- 
to the caisson. At the Forth Bridge, Dr. Hunt- 
er noticed that the men suffered most when 
they were removing the soft silt on the bed of 
the river. Not only must pure air be sent into 
the caisson, there must be plenty of it, and pro- 
vision made for the ready escape of the sur- 
plus air by the bottom of the caisson, so as to 
secure adequate ventilation. 

In studying the effects of very high pressures 
of atmospheric air, the part played by the oxy- 
gen tension must not be lost sight of, for when 
breathed under very high pressure oxygen he- 





* Abstract of a Lecture delivered to the ‘* Genoot- 
schap ter Bevordering van Natuur-, Genees- en Heel- 
unde’’, Amsterdam. 
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comes a poison. It rapidly induces toxaemia. 
Paul Bert found on exposing dogs to high 
pressures of oxygen, and rapidly decompres- 
sing them that the animals became convulsed, 
and on analysing the gases of the blood dur- 
ing the convulsions he found that the carbon 
dioxide had fallen to 14.8 and 10.5 per cent. 
He therefore concluded that excess of oxy- 
gen arrested metabolism. In a series of ex- 
periments which I lately carried out at the 
Newcastle College of Medicine with my form- 
er house physician, Dr. Parkin, I subjected 
mice to high pressures of oxygen 10 atmos- 
pheres and upwards. When the animals had 
been exposed for 5 or 6 minutes the breathing 
usually became hurried, and shortly afterwards 
the animals would fall to one or other side in 
a state of coma, the pupils became dilated, and 
the animals died in convulsions. They died 
asphyxiated probably because the CO. of the 
tissue was not removed, or it might be that 
the oxygen itself acted as a poison. One effect 
of the exposure of animals for a few hours 
to high pressures of oxygen is pneumonia. 
There are capillary haemorrhages and the al- 
veoli of the lungs become filled with an in- 
flammatory exudate, the lungs become semi- 
solid as in the early stage of pneumonia. To 
such an extent are the lung lesions developed 
under these circumstances that Prof. Lorrain 
Smith believes the inflammation of the lungs 
to be the cause of caisson disease. Against 
this must be placed the fact that some of the 
worst cases of compressed air illness that I 
have seen occurred when the men were not 
working at high pressures, and when therefore 
the oxygen tension was not great. Besides the 
major part of the symptoms of caisson disease 
occurs on the side of the nervous system, and 
not in the lung, they are too sudden for that. 
The symptoms that arise during exposure to 
high oxygen pressures are not so much due 
to the total quantity of oxygen in the blood as 
to the tension of the gas in solution. At any 
rate animals behave differently when exposed 
to the same pressures of oxygen and com- 
pressed air. When I had exposed mice for 6 
minutes to 10 atmospheres of oxygen they be- 
came convulsed, but they could be exposed 
to much higher pressures of atmospheric air 
for similar length of time without convulsions 
occurring, probably because the length of time 
was not sufficient for oxygen poisoning to oc- 
cur. With such high pressures of atmospheric 
air as 20 atmospheres or 300 lbs. to the square 
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inch, and an exposure of the animal to such 
for 15 minutes, I found that invariably no 
symptom occurred until decompression was 
rapidly induced. The animals then became 
convulsed owing, not to oxygen poisoning, but 
to the setting free of bubbles of air from the 
gas that had been dissolved in the blood. The 
consequences therefore of the exposure of ani- 
mals to high pressures of oxygen and of at- 
mospheric air are not exactly the same. The 
convulsions of oxygen poisoning come on when 
the animal is in the pressure chamber, and are 
therefore the result of a toxaemia, but in the 
case of compressed atmospheric air they devel- 
op only after the animal has been rapidly de- 
compressed and taken out of the chamber, and 
are due to frothing of the blood in the heart, 
and small blood vessels. During the time a 
workman is in a caisson the circulation of the 
blood in his vessels remains practically the 
same as if he were outside, but the air that he 
is breathing becomes dissolved in his blood in 
proportion to the pressure, and since four-fifths 
of the air he is breathing is nitrogen it is this 
gas which forms the largest constituent of the 
gases dissolved in the blood and which is 
afterwards liberated during rapid decompres- 
sion. When atmospheric air contains excess 
of carbonic acid, or has become accidentaliy 
polluted by even small traces of carbon mon- 
oxide or sulphuretted hydrogen there is in- 
creased danger to life from toxaemia. So 
far as having been exposed to high atmospheric 
pressures is concerned the effect of sudden de- 
compression is appropriately illustrated when 
the cork of a soda water bottle is drawn, there 
is effervescence. After having exposed pithed 
frogs to high oxygen pressures, say 300 lbs., 
and having suddenly decompressed them, I 
noticed that while no apparent effect was im- 
mediately produced in the circulation yet in 
2 to 3 minutes afterwards the stream of blood 
was observed to slacken and to oscillate, now 
backwards, now forwards, that a bubble or two 
of gas appeared inside the capillary towards 
the venous side, that these bubbles of air coa- 
lesced and ultimately filled a considerable por- 
tion of the blood vessel. The circulation there- 
after ceased in that vessel for it was occupied 
by air. Occasionally a vessel ruptures, and 
there is escape of blood into the surrounding 
tissues. On making microscopical sections of 
the brain and liver of some of the animals that 
I had exposed to high pressures of atmos- 
pheric air, which had been rapidly decom- 


pressed, and had died in consequence of the 
rapid decompression there can be seen numer- 
ous circular spaces in the brain the result of 
extreme dilation of capillary blood vessels, 
while in the liver in addition to large spaces 
that had evidently been filled with air, there 
are several excessively dilated blood vessels, 
haemorrhages and tearing of the liver tissue. 

Caisson disease is therefore in my opinion 
the result of mechanical causes, and not of 
toxaemia, and yet some influence must be ex- 
erted as previously stated by the presence of 
impurities in the air inside the caisson, and 
the hard character of the work the men are 
engaged in. Since, however, the symptoms of 
genuine caisson disease occur in men who have 
been working in compressed atmospheric air 
free from impurities, and can be produced ex- 
perimentally in animals under similar circum- 
stances I am of the opinion that frothing of 
the blood or the sudden liberation of gas in 
the blood vessels is the chief cause of com- 
pressed air illness, and that in most cases it is 
due to the men spending too little time in the 
air lock during decompression. ‘Pol and Wat- 
telle considered the symptoms to be the result 
of the blood being driven by the compressed 
air from the peripheral parts of the body to the 
internal organs, and causing congestion of these 
organs. Dr. Andrew Smith believes them to be 
the result of a congested state of the capillar- 
ies of the nervous system and that the dis- 
tended blood vessels do not recover their elas- 
ticity quickly enough when the compression is 
removed. Corning, who gained his experience 
of caisson disease during the construction of 
the tunnel under the Hudson between New 
York City and Jersey, believes the symptoms 
to be the result of the sudden rush of blood to 
the periphery during decompression, and the 
consequent rapid diminution of the circulation 
in the central parts of the body. Of the two 
theories therefore advanced to explain caisson 
disease the hydraulic or distended vessel theory 
and the pneumatic or the theory of the libera- 
tion of gases in the blood there can be no doubt 
as to which is the more likely. 

Experimental investigation, clinical experi- 
ence and pathological fact all lend support to 
the opinion that caisson disease is the result 
of the setting free of gas in the blood and in 
the fluids of the tissues. It is to Paul Bert 
we are indebted for having placed the pneu- 
matic theory upon a scientific basis. For some 
reason or other the small blood vessels in the 
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lower portion of the spinal cord have to bear 
the brunt of the liberation of gas when decom- 
pression is too rapidly performed, hence the 
common sequence, paraplegia. When decom- 
pression on the other hand is effected very 
gradually nature provides for the escape of the 
gases, previously dissolved in the blood, little 
by little through the lungs. It is this silent 
and slow escape of gas through the lungs that 
is the saviour of the worker in compressed air. 
If we take the view that caisson disease is the 
result of mechanical causes, viz: too rapid de- 
compression, then we are dealing with a malady 
that can to a large extent be prevented. 
Breathing through the lungs is the outward 
sign of a deeper or “internal” respiration 
known as the respiration of the tissues. Dur- 
ing internal respiration oxygen is removed from 
the haemoglobin of the red blood corpuscles 
by the tissues and carbon dioxide is given up 
by the tissues to the blood. Professor Merget, 
of Bordeaux, holds the view that there is a 
gaseous atmosphere in our tissues, and that 
this is the medium of respiratory interchange 
in the same manner as the atmospheric medium 
stands related to pulmonary respiration. He 
therefore maintains that in compression “the 
gases in the blood are diffused into the tissues 
until their tension has become equal to the 
tension of the compressed air.” It is upon this 
equilibrium that freedom from symptoms de- 
pends. During rapid decompression this equi- 
librium is broken, and as the atmospheres of 
the tissues have still a higher tension than that 
of the air which was previously compressed 
they increase in volume and forcibly separate 
the tissues that surround them, causing acci- 
dents by lacerating the tissues or by leading 
to the development of intravascular bubbles of 
air or emboli. It takes a longer time for the 
tissues to become saturated with gas than it 
does the blood, hence short shifts of work are 
not nearly so dangerous to men as long shifts, 
for the less is the blood saturated with gas dur- 
ing compression and the smaller is the quantity 
of gas set free during decompression. 
PREVENTION AND TREATMENT OF CAISSON DISEASE 
Since caisson disease is largely the consequence 
of the liberation of gas in the blood and tis- 
sues owing to the time spent in decompression 
being too short, it is the duty of employers to 
see that the time spent in decompression is 


adequate and that the regulations are effect- 
ively carried out. The length of time spent 


by the men in the air lock will vary with the 


pressure they have been working in and the 
length of the shift. One minute for every 5 
Ibs. of pressure is the time allowed at the works 
on the Tyne. This is found to be quite ade- 
quate but the time might be slightly extended, 
for if anything, it is on the side of brevity. 
Nearly all physiologists admit that decompres- 
sion is a procedure over which there ought to 
be no hurrying, and yet there is no unanimity 
in regard to their recommendations. Francois 
recommends, for example, 6 to 8 minutes for 
each increment of pressure equal to I atmos- 
phere; Foley, 1 minute for each atmosphere; 
Barella 10 minutes per atmosphere, while Tri- 
ger recommended only 7 minutes for the whole 
act of decompression irrespective of pressure. 
Paul Bert is in favor of short shifts and of ex- 
tremely slow decompression and he recom- 
mends heating of the air lock. Hill and Mac- 
leod are of the opinion that when men are 
working under 30 lbs. pressure for 4 hours at 
a time the decompression period should be 30 
minutes to 1 hour; 45 to 60 lbs. pressure and 
with 4 hours shift that the time spent in de- 
compression should be 1 to 2 hours. It would 
be difficult to keep workmen in the air lock all 
this time undergoing slow decompression, for 
the air inside is extremely cold, and the air 
locks can not be readily heated and ventilated; 
besides the air locks are usually too small. No 
man who is an alcoholic should be allowed to 
work in a caisson, nor anyone who is suffering 
from nasal or laryngeal catarrh, or who is the 
subject of weak heart or diseased lungs. Young 
men between the ages of 20 and 30 whose tis- 
sues are still elastic do the work better than 
those of maturer years, also men who are of 
rather slim than stout build. All workmen 
should be medically examined when taken on 
for the first time. The Dutch regulations re- 
quire that the men should be seen daily by. the 
medical officer in charge, and this is a step in 
the right direction. 

Ventilation of the caissons is most important. 
It is difficult to say under what limits of pres- 
sure men can work in caissons consistent with 
safety and effectiveness. The greater the 


depth that is reached, and the higher the pres- 
sure, the shorter must be the shifts since the 


longer there is exposure to high pressure of 
compressed air the greater becomes the risk 
of oxygen poisoning. It is possible to subject 
animals to 8 atmospheres of air or 120 Ibs. 
pressure for 5 hours every alternate day for a 
period of safety, so long as plenty of time 
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is spent in decompression e. g. I to 2 hours. I 
exposed a mouse to 20 atmospheres of com- 
pressed air i. e. 300 lbs. pressure for 10 min- 
utes, but the pressure had to be lowered from 
time to time on account of muscular tremors 
the result of oxygen intoxication. Although 15 
minutes only were spent in decompression of 
this animal and the mouse on its removal from 
the chamber seemed indisposed and unwilling 
to move, yet the animal has remained well ever 
since. H. Von Schrotter 1) has suggested that 
caisson workers should wash out from their 
blood and tissues the nitrogen absorbed during 
their work in high air pressures by breathing 
pure oxygen for 5 minutes before undergoing 
decompression. Theoretically the recommen- 
dation is sound and it has been proved experi- 
mentally to be efficient in preventing death from 
air embolism although the method requires 
consideration and attention. A rat exposed 
for 5 minutes to 20 atmospheres of oxygen will 
have very few bubbles of gas in its blood after 
rapid decompression; it will be convulsed, but 
it will live, while another rat exposed to sim- 
ilar pressure of atmospheric air will be in- 
stantly killed by rapid decompression and 
numerous bubbles of air will be found in its 
blood and tissues. Schrotter’s recommenda- 
tion might be adopted with safety for low 
pressures, say anything under 50 lbs., but above 
this we have to remember that oxygen itself 
becomes a cause of danger by producing tox- 
aemia and inflammation of the lungs. Below 50 
Ibs. pressure decompression, if slowly and 
gradually carried out, can accomplish all that 
is required so far as the safety of the work- 
men is concerned. 
RECOMPRESSION. 

Workmen on coming out of the air lock are 
often seized with severe muscular pains which 
experience has taught them will be relieved if 
they will at once re-enter the air-lock, and 
allow themselves to be again compressed and 
afterwards very slowly decompressed. Recom- 
pression has therefore come to be a recognized 
method of treating caisson disease. By physio- 


logical experimentation on animals I have con- 
firmed the value of recompression. There 


ought to be therefore at every large engineer- 
ing undertaking where caissons are employed 
a medical lock into which the workman could 





1) Der Sauerstoff in der Prophylaxis und 
Therapie der Luftdruck-Erkrankungen, Berlin, 
1904. 


be placed immediately they show symptoms. By 
this means not only could the muscular pains 
be treated but possibly more severe symptoms 
as well. In the case of a frog which I had sub- 
jected to a pressure of 20 atmospheres, and 
rapidly decompressed, and whose respiration 
had ceased the breathing became re-established 
under the influence of recompression. The 
medical lock should be large enough to accom- 
modate 3 or 4 men of whom 2 could be in the 
recumbent position, and the chamber should 
be capable of being warmed and ventilated. 

Attention to these and some of the other de- 
tails mentioned in this lecture ought to enable 
engineers, and bridge builders to undertake, 
and to carry to a successful issue engineering 
operations upon even a greater scale than they 
have hitherto done, operations that would be 
quite consistent with the health, and with the 
safety of workpeople. 





OMPRESSED air locomotives are built to 

we run one-half to three miles without being 

recharged. This distance can be doubled 

if storage tanks are carried on the tender. The 

time required for recharging is about one and 
one-quarter minutes. 





_ the demand for pins the world 
Over is enormous, the mills of the United 

States practically supply the entire de- 
mand. Formerly pins were expensive, but now 
they cost a mere trifle. In 1905 the 75,000,000 
people in the United States used 60,000,000 
gross of common pins, which is equal to 9,500,- 
000 pins, or an average of about 126 piris for 
every man, woman and child in the country. 
This is the highest average reached anywhere 
in the use of pins. Ten years ago we used only 
about 72 pins each. The total number of pins 
manufactured in the United States during 1900, 
the census year, was 68,889,260 gross. There 
are 43 factories in all, with 2,353 employes. 
The business has grown rapidly during the 
last 20 years, for although there were 40 fac- 
tories in 1880 they produced only half as much, 
employed only about half the capital and only 
1,077 hands. 





One of the causes of a serious loss in the 
transmission of compressed air is pumping 
the air of the engine room rather than air 
drawn from a cooler place. This loss amounts 
to from 2 to Io per cent. 
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HENRY C. SERGEANT 


Henry Clark Sergeant of the Ingersoll- 
Sergeant Drill Company—now an integral 
part of the Ingersoll-Rand Company—died 
at his home, Westfield, N. J., Jan. 30th, sev- 
enty-two years old. . 

Mr. Sergeant was of world-wide repute as 
a facile, prolitic and highly successful in- 
ventor, especially in the line of rock-drills, 
air-compressors and mining and excavating 
machinery in general, his active life having 
been coincident with the period of develop- 
ment of the modern and phenomenally 
efficient apparatus now so universally em- 
ployed and with such industriously revolu- 
tionary results, he having been a leading and 
constantly, active agent not only in the line 
of invention and improvement but also in 
the devising of the details and the means of 
precise and economical manufacture. 

Mr. Sergeant was born at Rochester, 
N. Y., but his earlier years were spent in 
Ohio. He was of uncurbable activity, both 
physical and mental, from the beginning. 


He had only a common school education 
and was working in the machine shop at a 
very early age. His irrepressible inventive 
faculty made work for itself from the first. 
He quickly began to see the undeveloped 
possibilities of systematic manufacture by 
the aid of special machinery. His first prac- 
tical application of his theories was to the 
making of the spokes, hubs and felloes of 
wagon wheels. He designed some special 
machines for this work and at the age of 
eighteen he accepted a contract for manufac- 
turing wheel parts in quantity. In this he 
was so successful that in two years he was 
taken into partnership by a firm manu- 
facturing wagon wheels. 

The routine of the factory, however, could 
not hold him and after severing this first 
business connection the next six years of his 
life were spent in various pursuits, chiefly 
commercial, in which he met with varying 
success. He was a ready speaker, though 
not known as such in later years, and found 
favor as a lecturer. He had figured for a 
time also as a champion skater. He still 
found time and opportunity in the line of 
invention and the development of labor 
saving machinery. His first U. S. patent, 
issued when he was nineteen, was for a 
boiler feed. Succeeding patents suggest the 
range of applicability of his inventive 
faculty. In December, 1858, he patented a 
steam engine governor. This was in fact a 
governor for marine engines to prevent their 
racing to destruction when the wheels are 
out of water. This was soon after adopted 
by the U. S. Government and applied to the 
warships of the period. He had after that 
patents respectively for gas regulators, for 
steam pumps, four for steam boilers, five 
for brick machines, a fluting machine, six 
for water meters, all these before he had 
struck what must now be considered as his 
life work. 

Three of the brick machine patents were 
issued in 1867, when he was a resident of 
Columbus, Ohio, but soon after that he 
started a machine shop of his own in New 
York, building a wide variety of machines 
and developing many crude ideas into 
practical working successes. In the early 
seventies hither came Simon Ingersoll with 
the drawings for the first Ingersoll rock 
drill, a then untried device. The possibili- 
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ties of and the large future for the rock drill 
particularly attracted Sergeant. None can 
say now how much he contributed to the 
development and success of the original 
Ingersoll drill, but at least one patent was 
issued to Ingersoll and Sergeant as joint in- 
ventors. The Ingersoll Drill Company was 
formed and introduced the drill in the rock 
excavating fields. 

Although the drill was at first operated 
by steam its advantages when driven by 
compressed air and the absolute necessity 
for using air for mine and tunnel work 
turned Sergeant’s attention to the improving 
of the design and details of the air compres- 
sors, which the Ingersoll Company began to 
market in connection with the drills and for 
other incidental uses which began to de- 
velop. 

He was soon working with all his ener- 
gies in both lines and constantly bringing 
both the drill and the compressor into 
higher offices. As the business grew the 
partnership of Sergeant and Cullingworth 
was formed with shops at 22nd Street and 
Second Avenue, New York. 

The water meter patents spoken of, were 
issued during these early business years in 
New York, and in this line he was in touch 
with Jose F. de Navarro, two patents issu- 
ing to him as joint inventor with Sergeant. 

Again turning from the task of manufac- 
turing, Mr. Sergeant’s interest was sold to 
the [ngersoll Drill Co., and he went to 
Colorado to put into practical operation 
some of his mining methods. He operated 
a silver mine for a time, but fortunately we 
may now Say, it was not a success. Mean- 
while he had developed another complete 
rock-drill with an entirely novel valve mo- 
tion. Two patents on this drill are dated 
1884. He brought his new drill East in 1886 
and formed the Sergeant Drill Company, 
which began building the drill at Bridgeport, 
Conn. Two years later the new company 
joined hands with the Ingersoll interests and 
the Ingersoll-Sergeant Drill Company was 
formed with Mr. Sergeant as its first presi- 
dent. The new company’s shops were at 
oth Avenue and 27th Street, these shops 
having been occupied for a short time pre- 
viously by the firm of Sergeant-Culling- 
worth, which then went out of existence, 
Mr. Sergeant’s interest in this firm having 


terminated before he went to Colorado. 
Mr. Sergeant remained at the head of the 
company but a short time, he then disposing 
of the bulk of his interest. A considerable 
time was then spent in London and Paris. 
He returned to the rock-drill-business, this 
time as a director in the Ingersoll-Sergeant 
Company, with the purpose of devoting all 
his time to invention in the interest of the 
company. He labored constantly in de- 
veloping and improving the company’s 
products and in spending their application 
into new and wider fields, his most notable 
inventions being the Sergeant “Auxiliary” 
and “Arc” valve, “Tappet” rock-drills, the 
Sergeant Release Rotation for rock-drills 
and the Piston Inlet valve for air com- 
pressors, all of which are in general and suc- 
cessful use to-day. He was also the origi- 
nator of many new ideas in stone chan- 
neling, coal undercutting and associated 
lines. 

In the days of the, Sergeant-Cullingworth 
Company, in response to the solicitations of 
the management of the Third Avenue Ele- 
vated Railroad Company, of which he was 
then a director, for a device ‘which would 
protect them from the constant losses ac- 
cruing from the repeated use of uncan- 
celled tickets, he designed the ticket cancell- 
ing box now so familiar to the public which 
so mutilates the ticket as to make it impos- 
sible to defraud the company by using it 
again. 

Mr. Sergeant’s inventive faculty and his 
suggestive and stimulating ideas were de- 
voted to the interests of the Ingersoll- 
Sergeant Company for all the remaining 
years of his active life, and the business 
grew and _ prospered continually. The 
works at Easton, Pa., were occupied in 1873, 
the great shops at Phillipsburg being a 
necessity a decade later. He spent much of 
his time in Easton until two years ago, when 
failing health compelled him to give up his 
former activities. 

After the consolidation of the Ingersoll- 
Sergeant and Rand companies, he still re- 
tained his interests, although his health 
would not permit his active participation. 

In his early days Mr. Sergeant was never 
content to tarry long under fixed conditions 
or in the same location, and up to 1893 he had 
made his home in twenty-six different cities 
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and towns. In that year he located at 
Westfield, N. J., and at once took a deep 
interest in the growth of what was then but 
a small settlement. He built and owned at 
the time of his death the present home of 
the Westfield Club, the leading social or- 
ganization in that section. He was a great 
sufferer from rheumatism in his latter years, 
but the immediate cause of his death was 
paralysis. He is survived by three daugh- 
ters, a son and a brother. Mr. Sergeant 
was a man of all-embracing interests and 
of most extensive experience, a genial com- 
panion in the hours of leisure as he was 
an indefatigable worker when anything was 
to be done. He was absolutely without 
ostentation and there was no suggestion 
about him of his talents or his achievements. 
He had, however, an unbounded confidence 
in his abilities as all must have who accom- 
plish much. 

Mr. Sergeant is to be considered to have 
been a fortunate inventor, in that his in- 
ventions were so completely successful in 
the accomplishment of the purposes for 
which they were designed and have attained 
such a leading position in the large opera- 
tions which accompany the advance of 
modern civilized life, although he realized 
from them no great fortune, as fortunes go 
now, and at best attained little more than a 
modest competence. 

The world was most fortunate in the life 
work of such an inventor in the special line 
which engaged him. The importance of Mr. 
Sergeant’s labors will be appreciated only 
when the results which he made possible are 
realized; and when will that be? Without 
the rock-drill, which he did more than any 
other man to make a success, such enter- 
prises as the Chicago Drainage Canal, the 
Niagara power development, the New Cro- 
ton Aqueduct, the New York Subway, the 
Panama Canal, the subaqueous tunnels now 
being built in and for Greater New York, 
would not have been commercially possible. 
Added to this list of achievements done, or 
now certain of accomplishment, directly due 
to Sergeant’s genius must be named the 
gigantic railway system of America which 
could never have been built without the rock 
drill and the air-compressor, for tunneling, 
for heavy rock cuts, which give easy grades, 
etc. The mineral output of this and of all 


other countries in gold, silver, copper, iron, 
coal, building stones, etc., has been multi- 
plied over and over by the rock-drill alone. 

As an inventor he had probably no special 
predilection in the direction of the special- 
ties in which success came to him, his real 
specialty being merely to accomplish the 
thing which it thus came in his way to do. 
His chief characteristic may be said to have 
been a certain mental alertness, a quickness 
to see the best way to do a thing or in ways 
already devised to see the little thing lack- 
ing, and to supply it, transforming a device 
of doubtful value often into a great success. 
This faculty he applied as he had oppor- 
tunity to the inventions of his competitors, 
as he had an undoubted right to do, and as 
it was to the interest of mankind that he 
should do, and in which he was as far from 
being a plagiarist or a mere adapter as if 
a competitor had never existed. The pro- 
nounced and indisputable character of his 
inventions is attested by the fact that with 
more than fifty patents to his name so few 
of them have ever been subjects of litiga- 
tion. 





“SALES NIGHT ” 


“Sales Night” of the Technical Publicity 
Association was held at the rooms of the 
Aldine Association, 111 Fifth Avenue, New 
York, Thursday, January 31 The Association 
received tie first report of its Circulation 
Committee, which has been requesting reports 
on circulation, etc., from the various technical 
magazines in which T. P. A. members are 
interested. As was expected, the stronger 
magazines have shown themselves eager to go 
on record with detailed statements. 

The companies represented by members at 
the meeting were: Yale & Towne Mfg. Co., 
Johns-Manville Co., American Wood Working 
Machinery Co., F. R. Almond Mfg. Co., 
General Electric Co., Crocker-Wheeler Co., 
American Locomotive Co., Cameron Steam 
Pump Works., N. Y. Telephone Co., N. Y. 
Edison Co., B. F. Sturtevant Co., A. A. Grif- 
fing Iron Co., A. Allan & Son, Goulds Mfg. 
Co., Prentis Tool & Supply Co., J. G. Brill 
Co., and Lidgerwood Mfg. Co. 
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TRADE PUBLICATIONS 


Struthers-Wells Company, Warren, Pa.— 
28-page catalog and price list of boilers for 
permanent and portable work, also 42-page 
catalog illustrating the full line of steam and 
gas engines, boilers, tanks, etc., manufactured 
by this company. 

T. H. Proske, 1734 15th St., Denver, Colo.— 
Small booklet describing the Ajax Drill Sharp- 
ener, having a capacity of 1,200 drills in 24 
hours. The booklet also contains a great deal 
of interesting data on the subject of drill bits. 

Armour Institute of Technology, Chicago 
Ill.—Fourteenth Annual Year Book for 1906- 
1907, giving full information regarding the 
various engineering courses offered by the 
Institute. 

St. Louis, Well Machine and Tool Com- 
pany, St. Louis, Mo.—Circulars A to L, illus- 
trating the full line of portable drilling ma- 
chines and drilling tools manufactured by the 
company. 

Joseph T. Ryerson & Son, Chicago, IIl.— 
Monthly stock list and journal giving full in- 
formation regarding the material which they 
carry in stock for immediate delivery together 
with interesting articles covering engineering 
and business subjects. 

Chicago Pneumatic Tool Co., Fisher Bldg., 
Chicago, Ill—Catalog No. 21, 60 pages, 6x0, 
covering their line of electric drills, grinders, 
drilling stands, etc. This catalog is fully il- 
lustrated and the information regarding ma- 
chines is placed in tabular form. 

Arthur Koppel Co., 68 Broad street, 
New York—Catalog No. 111, 48 pages, 8x10, 
covering their complete line of Industrial Rail- 
way Equipment for manufacturing plants, 
quarries, contractors’ work, power plants, etc. 

Automatic Oil Cup Company, 155 Huron 
St., Milwaukee, Wis.—12 page booklet, 6xo, 
devoted to the subject of lubrication and ex- 
plaining the uses of the Bangs Automatic Oil 
Cup to various classes of machinery. 

Ingersoll-Rand Company, 11 Broadway, 
New York—Catalog No. 46, 84 pages, 6x9, de- 
voted to Rand Rock Drills, their construction 
and operation. This catalog gives full informa- 
tion regarding the Rand Little Giant Drill 
and various fittings, such as tripods, quarry 
bars, drill steels, air and steam hose. The 
catalog also covers thoroughly the design and 
adaptability of the Rand Slugger Rock Drill. 


Catalog No. H-36 describing a single line of 
air compressors known as Type H. These 
compressors are duplex, steam-driven, auto- 
matic machines, mounted upon “a single base 
and entirely self-contained. 

Booklet, 12 pages, 6x9, entitled “Some Eco- 
nomical Applications of Compressed Air in 
Cotton Industries.” This interesting pamphlet 
calls attention to the safety, especially as to 
fire, of compressed air as a motive power in 
cotton factories, and points out the numerous 
ways in which it may be used to advantage. 

Western Electric Company, New York.— 
Souvenir book, 24 pages, 1034x714, describing 
and illustrating their Hawthorne Works for 
the manufacture of power apparatus. 

The Railroad Supply Company, Chicago 
Ill—Small booklet, 140 pages, entitled “A 
Pocket Companion for Trackmen,” containing 
a vast amount of useful data on track equip- 
ment and construction. 

C. Drucklieb, 132 Reade St., New York.— 
Small booklet devoted to the subject of the 
application of the Injector Sand Blast Appara- 
tus to railroad work, especially for cleaning 
steel bridges and other structural steel work. 
This booklet contains a great deal of valu- 
able information regarding the application and 
operation of the Sand Blast. 

Blaisdell Machinery Company, Bradford, 
Pa.—Bulletin No. 12, 28 pages, 6x9, devoted 
to a description of Blaisdell Self-oiling Air 
Compressors. This bulletin describes the new 
Blaisdell Air Compressor, mention of which 
was made in the February issue of CoMPRESSED 
AIR. 

Catalog, 46 pages, 6x9, devoted to Classes 
SA and DSA Air Compressors as well as 
pneumatic tools, plug drills, surfacing ma- 
chines, unloaders, gasoline engines, etc. 

Hanna Engineering Works, 820 Elston 
Ave., Chicago, Ill—12-page folder illustrating 
and describing Hanna Riveters for structural 
steel work. This riveter is claimed to be the 
only pneumatic machine which will exert a 
positive uniform maximum pressure on the 
rivet throughout the last half of piston travel. 
Furthermore, it requires no adjustment for 
ordinary variations in length of rivets or 
thickness of plates. 

Allis-Chalmers Company, Chicago, IIl.— 
Catalog No. 17, 6th Edition, 12 pages, 6x9, de- 
scribing their line of mining and quarry cars, 
skips and buckets, with a detailed description 
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of their Anaconda Car Axles. This catalog al- 
so contains information on ore buckets, water 
buckets, automatic dumping cars and scoop 
ore cars. 

Marceline Steel Company, 13-21 Park 
Row, New York.—Small booklet, 31%4x6, 12 
pages, describing a new high-speed steel, made 
in three grades, i. e. Marceline “Three Star,” 
Marceline “Two Star” and Marceline “One 
Star.” It is claimed by actual tests in England 
and on this Continent that this steel has proven 
100 per cent. better, both in speed and lasting 
qualities, than any other steel. Furthermore it 
has the peculiarity that when re-ground it 
works much better than when new. One of 
its chief characteristics is that when hardened 
it remains tough, and does not have any ten- 
dency to crack and chip when made into mill- 
ing cutters and other tools of like nature. 
This steel requires no treatment, and by its 
use any toolmaker can produce high-grade 
tools without special instructions. 


* 
INDUSTRIAL. 





CHICAGO PNEUMATIC TOOL CO. 


In his report to the stockholders of the 
Chicago Pneumatic Tool Co. for the year 
ended December 31, 1906, President J. W. 
Duntley makes reference to the statement in 
the previous annual report of the policy of 
the management in “developing, broadening 
and extending” the business of the company, 
and adds: 

“The largely increased sales and _ profits 
realized, amounting to 11.237 per cent. avail- 
able for dividends, would indicate that sub- 
stantial results have been obtained. Of the 
amount earned during the year, amounting 
to $686,468.61, available for dividends, your 
directors have appropriated 4 per cent. for 
dividends declared, and the remainder, 
amounting to $442,117.29, has been added to 
surplus account.” 

HAS GREATER MARKET. 

The company has acquired the Consolidated 
Pneumatic Tool Co., Ltd., of London, and 
has organized the Internatinale Pressluft & 
Elektrigitaets-Gesellschaft, Berlin, and has 
bought the Canadian Pneumatic Tool Co., Ltd., 
Montreal. All of these organizations, says the 
report, show during the year increased volume 
of business and substantial gains in assets 


with the result that the company has bene- 
fited in additional facilities for marketing its 
output, with resulting increased profits. In 
connection with the acquirement of the busi- 
ness of the Philadelphia Pneumatic Tool Co. 
of Philadelphia, and the organization and ex- 
tension of the foreign companies. it was 
thought desirable to borrow temporarily $195,- 
000, which is included in the item “Bills pay- 
able,’ amounting to $247,499.94. The amount 
so borrowed has been more than offset, the 
report asserts, by the additional assets ac- 
quired. 

Additions to plants have been made during 
the year and development work completed has 
exceeded that of the previous year. 

Mention is made of the fact that of the 
authorized issue of $2,500,000 bonds, $200,- 
ooo are still in the treasury, and $293,000 have 
been retired for sinking fund purposes, leav- 
ing outstanding $2,007,000. The excess cur- 
rent assets on December 31, 1906, $1,542,075.99, 
show an increase of more than $883,000.00 
since the company was organized five years 
ago. 





HE James Leffel Co., Springfield, Ohio, 
7 have issued a very handsome and com- 

plete new 52-page catalogue, illustrating 
and describing their line of steam engines and 
boilers. The details of construction are plainly 
shown and fully explained, and the catalogue 
is one that should be in the hands of any 
prospective purchaser of work in the steam 
power line. A copy will be furnished free to 
prospective buyers, stating their wants, and 
addressing the company as above. In writ- 
ing for this catalogue request Catalogue “O.” 





WEIGHING COMMON AIR 

The weight of air has often been tested by 
compressing it in receptacles by the air pump. 
That it really has weight when so compressed 
is shown by the fact that the weight of the 
vessel is increased slightly by filling them with 
compressed air and that such vessels become 
specifically “lighter” as soon as the air con- 
tained in them is exhausted. Many elaborate 
experiments on the weight of air have proved 
that the cubic foot weighs 536 grains, or some- 
thing less than one and a quarter ounces. The 
above experiment on the weight of air is sup- 
posed to be made at the surface of the earth 
with the temperature at 50 degrees F. Heated 
air or air at high elevations is much lighter. 
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The Independent Pneumatic Tool Co. of 
Chicago announce that the sales of their 
“THOR” Pneumatic Tools and appliances 
during 1906, showed an increase of 50 per 
cent. over 1905, and they are now several 
months behind in their orders. 

On account of the rapidly increasing de- 
mand for their products, their present manu- 
facturing facilities are inadequate to meet 
requirements, and they have accordingly, pur- 
chased a large four-story brick building ad- 
joining their plant at Aurora, Illinois, which 
will give approximately 100,000 square feet of 
additional floor space, and they intend to in- 
stall therein, at the earliest possible date, 
about $65,000 worth of additional machinery 
of the latest improved type. By the acqui- 
sition of the building mentioned, and ad- 
ditional machinery, they expect to double their 
output this year. Mr. A. B. Holmes, who is 
at present Secretary of the Company, has also 
been elected Treasurer, effective January 16th. 
The Board of Directors at a recent meeting 
declared a regular quarterly dividend of 3 per 
cent. 





IN STOCK FOR IMMEDIATE 
SHIPMENT. 

Messrs. Joseph T. Ryerson & Son, Chicago, 
announce that they have the following ma- 
chinery in stock for immediate shipment: 
One 6 inch throat punch, capacity % inch 
hole in % inch plate. 

Two 12 inch throat punches, capacity 34 
inch hole in 34 inch plate. 

Two 36 inch throat punches, capacity %4 
inch hole in 34 inch plate. 

Three 36 inch throat punches, capacity 
I inch hole in 1 inch plate. 

Three Lennox Rotary Splitting shears for 
Y% inch material, 30 inch throat. 

One Lennox Rotary Splitting shears for 
Y% inch material, 42 inch throat. 


Three Lennox Rotary Splitting shears for. 


34 inch material, 8 feet between housings. 

One combination punch and shear, 15 inch 
gap, capacity 54 inch hole in % inch plate and 
as a shear 1% inch round bars, 

One hand power beam shear, capacity I5 
inch, 60 lb. I beams. 

One Alligator Riveter, capacity 1 inch rivets. 

One set of bending rolls, capacity 3% inch 
material, 6 feet 2 inches between housings. 

One 600-lb. Bell Standard Guide Steam 
Hammer. 


One 10x8 Belt driven Air Compressor. 

One r1ox1ox1o Steam-driven Air Compressor. 

Besides the above mentioned, they carry 
at all times rotary bevel shears, flue welding 
machines, flanging clamps, power hammers, 
and a full line of miscellaneous hand and 
power tools. 





CONVENTION OF THE ASBESTOS 
MEN. 
Annual Meeting of the Sales-Staff of the 
H. W. Johns-Manville Co. 5 

During the past month the various branch 
managers and department managers of the 
H. W. Johns-Manville Co., held their Annual 
Convention at the headquarters of the company, 
100 William St., New York. This company 
has a world-wide reputation as being the 
largest manufacturer of asbestos, magnesia 
and electrical products in the United States, 
if not in the world, having factories at Brook- 
lyn, Milwaukee, West Milwaukee and Hart- 
ford Conn., and branch offices and ware- 
rooms in the following cities: Milwaukee, 
Chicago, Boston, Philadelphia, St Louis, Pitts- 
burg, Cleveland, San Francisco Los Angeles, 
Seattle, Kansas City, Minneapolis, New 
Orleans, Dallas and Buffalo. Representatives 
from the various branches and factories were 
present, andethe meeting was not only profite 
able but interesting’ to everyone present. 

As a fitting finale, the Convention wound up 
with a banquet at the Waldorf Astoria. 





A GUIDE TO NEW YORK 

“A Day in New York” is the title of an in- 
teresting and helpful little booklet issued by 
the Joseph Dixon Crucible Company for visit- 
ors to the metropolis. General information as 
to the topography of the city, its main 
thoroughfares, points of interest, churches, 
etc., is given. 

A unique feature, and one which will ap- 
peal to the visitor whose time for sight-seeing 
is limited, consists in plans for one-hour, two- 
hour, half-day, evening and whole-day tours 
of the city. The routes are carefully planned 
and remarkably comprehensive. Hints for 
saving time and trouble, rates for cab and 
coach hire and a list of subway stations com- 
plete the book. 


The prospective traveler to New York, be he 


teacher or business man, should not fail to 
write for a copy to the Joseph Dixon Crucible 
Company, Jersey City, N. J. 
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SIZE AN IMPORTANT FACTOR IN 
PNEUMATIC TIRE DESIGN 


Compressed air in motion generates heat. 
The faster the speed the greater the heat; the 
greater the heat, the greater the strain on the 
tire; the larger the tire, the less the increase 
of heat and strain. So it will be understood 
that the faster the speeed the greater the load 
per wheel and tire. If there is not sufficient 
volume of compressed fluid air within a tire 
to absorb the whole of the shock or vibration 
the surplus shock is received by the cover of 
hte tire, which dashes it to the car and engine, 
causing damage to tire and to sar in a manner 
similar to the way in which a pool of water 
receives a solid bayd thrown into it. If the 
pool be small, the reception of the shock 
causes a violent dashing of water against the 
banks; if the pool be large enough the dis- 
turbance is imperceptible. As the compressed 
fluid air within a tire must be reached through 
the solid cover, it stands to reason that the 
cover should be as yielding, flexible and sensi- 
tive as is consistent with road wear, to inter- 
fere as little as possible with quick communica- 
tion of shock to the fluid cushion. 





At several mines in Europe small com- 
pressors, electrically driven, have been in- 
stalled underground, each compressor serving 
a group of drills. The compressor, motor and 
receiver are sometimes arranged on a truck, 
which can be moved to follow the development 
of the mine. The electrical cable is wound on 
a drum, enabling an easy adjustment of the 
length. The efficiency of these installations 
has been found very good. By this method the 
theoretical advantage of the electric drill is 
approached, while the practical advantage of 
the air drill is retained —Engineering and Min- 
ing Journal. 





Well drillers desiring to calculate the rate 
of flow of an artesian well lower a bottle of 
aniline fluid to a depth of, say, 500 feet, and 
then electrically explode a cap to burst the 
bottle. The time required for the fluid to 
appear at the surface gives an accurate gauge 
as to the velocity of flow. It is claimed that 
this method gives results as accurate as a 
weir. The diameter of the pipe being known, 
the rate of flow readily follows. 





COMPRESSED AIR. 


When a shaft is sunk by the pneumatic pro- 
cess the lining is generally called a caisson, 
which in form may be likened to (as far as 
the water shell is concerned) an inverted tum- 
bler, charged with air above the normal pres- 
sure, the edge of the glass representing the 
cutting edge of the caisson and the top the 
base upon which the winding apparatus, locks, 
etc., are placed. The weight of the caisson, 
including the superstructure, forces the cut- 
ting edge into the strata, and as the strata in- 
side are removed the caisson sinks and forms. 
the wall of the new shaft. As a general rule, 
little or no additional weight other than that 
of the winding apparatus and locks is required 
at the early stages of the sinking, but, as the 
friction caused by the strata pressing against 
the outer wall of the caisson increases, addi- 
tional weight is required to be added to the 
superstructure. The weight is very consider- 
able, and may run into hundreds of tons. 
Where the strata consists of soft material, and 
the digging inside the caisson is evenly done, 
the keeping of the structure in a vertical posi- 
tion is not, as a rule, a very difficult matter; 
but in the event of the caisson deviating from 
the plumb line, as it may do through subter- 
ranean influences, or through the occurrence 
of boulders in the strata, the additional 
weight must be so distributed as to check or 
remedy the defect during the continuance of 
the sinking. The compressed air inside the 
caisson retards the lowering of the structure, 
and as a rule the air pressure is reduced in 
the absence of the workers so as to allow the 
caisson to sink—Mining Reporter. 





One distinct advantage resulting from the 
use of machines in coal mining is due to the 
increased safety afforded the miner. This is 
especially true in a high seam (7 ft.), where 
the miner often attempts to get down the coal 
by using a heavy charge and shooting on the 
solid. Where such a hole is improperly loaded 
or wrongly placed, a blow-out or windy shot 
results, sometimes causing gas or dust explo- 
sions. If machine undercutting is practiced, 
the explosion has two free faces on which to 
exert its force instead of one, so the danger 
of missed shots is greatly lessened. It is a 
serious question whether it would not be best 
for all States to prohibit shooting coal from 
the solid—Engineering and Mining Journal. 
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Full specifications regarding any of these patents 
may be obtained by sending five cents to tho Commis- 
sioner of Patents, Washington, D. C. (Stamps will 


not be accepted.) 





843,598. STEAM AND AIR VALVE OPERATOR. 
Davin H. Greeson, Bowie, Tex., assignor to 
Greeson, Burnett & Co., Bowie, Tex. Filed Apr. 
20, 1906. Serial No. 312,850. 

843,701. AUTOMATIC AIR-BRAKE COUPLING 
FOR RAILWAY-CARS. Franx H. RvutTHER- 
FoRD, Chicago, Ill. Filed June 13, 1906. Serial 
No. 321,547. 

843,702. AUTOMATIC AIR-BRAKE COUPLING 
FOR RAILWAY-CARS. Frank H. RUTHER- 
ForD, Chicago, Ill. Filed Sept. 17, 1906. Serial 
No. 334,904. 

843,718. ROCK-DRILL-FEEDING MECHANISM. 
Tuomas TuRNER, Ottumwa, Iowa. Filed May 9, 
1906. Serial No. 315,978. 
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Claim.—In mechanism of the class described, the 
combination, with a motor, of a plurality of fluid-act- 
uated feeding devices for moving the motor, and 
means for admitting motive fluid to one or more of 
the feeding devices to vary the pressure thereof upon 
the motor. 

843,758. AIR-BRAKE SYSTEM. GerorGE MACLOs- 
KIE, Schenectady, N. Y., assignor to General 
Electric Company, a Corporation of New York. 
Filed June 22, 1906. Serial No. 322,845. 

843,806. PNEUMATIC CONVEYER. C tarence L. 
Groves. Hartford City, Ind., assignor, by direct 


and mesne assignments, of one-half to George R. 
Meyers and one-half to T Larmoyeux, 
Hartford City, Ind. Filed Apr. 27, 1906. Serial 
No. 314,028. ® 
Clainm—1. A pneumatic conveyer having a fan, a 
fan-chamber, a tangential feed-pipe, an air-inlet to the 
fan-chamber adjacent to the point where the tangen- 
tial feed-pipe connects with the chamber, a door in the 
lower portion of the fan-chamber, and a tangential 
outlet-pipe. 

843,909. ATMOSPHERE-REGULATING SYSTEM. 
Frank M. Peters and Henry H. HuNGERFORD, 
Chicago, Ill,, said Hungerford assignor to said 
Peters. Filed June 8, 1903. Serial No. 160,620. 

843,926 PROTECTING OBJECTS FROM WAVE 
ACTION. Puitip BrasHer, New York, N. Y. 
Filed Nov. 22, 1906. Serial No. 344,553. 

Claim—1. The method of protecting objects from 
the action of water-waves which consists in discharg- 
ing a compressed elastic fluid below the surface of 
the water between the object and the approaching 
waves and at a substantial distance from the object. 

844,173. AIR-COMPRESSOR. ALexanpER McCar- 
TtHy, New York, N. Y. Filed Dec. 2, 1905. 
Serial: No. 289,943. 
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Claim.—1. In an air-compressor, a plurality of 
tubular rings, means for ae and rotating 
said rings, and a plurality of air-receiving buckets 
carried by said rings. 
844,270. AIR-BRAKE ATTACHMENT. GEORGE 

Emery, Argenta, Ark. Filed Apr. 7, 1906. Serial 


0. 310,444. 
838,520. AIR-BRAKE. Benyamin CANELL, West 
Springfield, Mass. Filed July 10, 1706. Serial 


0. 325,438. 

838,692. AUTOMATIC FUEL-VALVE. Atrrep W. 
Dater, Stamford, Conn. Filed Dec. 20, 1905. 
Serial No. 292,584. 

838,887. PUMP. Henry Nacet and Joun E, Nacet 
Brunswick, Neb. Filed May 13, 1905. Seria 
No. 260,276. 

839,0=31 PNEUMATIC TOOL. MHarorno A. R. 
PrinvLE and Joun U. Apotrn, Philadelphia, Pa. 
Filed Oct. 10, 1904. Serial No. 22 896. 

839,111. APPARATUS FOR TESTING PNEU- 
MATIC TOOLS. Rosert A. CHAMBERS, New 
Glasgow, Nova Scotia, Canada. Filed July 23, 
1906. Serial No. 327,294. 






































Clain.—1. In a device of the class described, a 
cylinder, .a piston therefor, adjustable means for in- 
troducing a column of water into said cylinder, a 
compressor-tank, means connecting said compressor- 
tank and cylinder, a reciprocating tool attached to 
said piston, and means for registering the impact of 
the piston against a column of water within the 
cylinder. 
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839,115. HUMIDIFYING DEVICE. Cuartes M. 
Corvin, Wilmette, Ill., assignor of one-half to 
Sackett H. Verrall, Chicago, Ill. Filed May 17, 
1906. Serial No. 317, 

839,168. MACHINE FOR” “FORMING SHEET- 
GLASS. Joun_L. Matoney, Bellaire Ohio, 
assignor of one-fifth to Thomas’ Moran, Bellaire, 
Ohio. Filed July 12, 1906. Serial No. 325,909. 

839,186. AIR-BRAKE SYSTEM. Jay Nose, St. 
mais, Mo. Filed July 10, 1905. Serial’ No. 
268,997. 

839,254. AUTOMATIC INKSTAND. Frank M. 
AsHLEY, New York, .N. Y., assignor of one-half 
to George D. Mumford and Henry Willard Bean 
and one-half to Albert T. Scharps, New — 
N. Y. Filed Apr. 9, 1898. Serial No. 677,00 

839,255. CIRCUIT-OPENING DEVICE FOR 
ELECTRIC HEATERS. eums I, Ayer, Cam- 
bridge, Mass., assignor to Simplex Electric Heat- 
ing Company, Boston, Mass., a Corporation of 
Massachusetts. Filed May 5, 1905. Serial No. 


258,922. 

839,312. PRESSURE-BLOWER. Cxuristian NEv- 
MANN, St. ee Mo. Filed Jan. 28, 1905. 
Serial No. 243, 

839,327. SAFETY ELEVATOR AIR-BRAKE., FReEp 
E. SMALL and THEODORE M. LatscH, Los Ange- 
les, Cal. Filed Apr. 24, 1906. Serial No. 


313,371. 

839,366. AIR-BRAKE SYSTEM. Frep B. Corey, 
Schenectady, N. Y., assignor to General Electric 
Company, a Corporation of New York. Filed 
June 5, 1905. Serial No. 263,703. 

839,586. ROCK-DRILL. Henry HELLMAN and 
Lewis C.  BaytLes, eg agp ameoaee 
Filed May 31, 1904. Serial No. 210 

839,508. SAFETY DEVICE FOR ATR. BRAKES. 
JosEPH JUDGE, —— Pa. Filed Aug. 28, 
1906. Serial No. 33 

839,626. DEVICE FOR PNELATING THE PNEU- 
MATIC TIRES OF VEHICLES. Cart NIELSEN, 
Copenhagen, — Filed Dec. 14, 1905. 
Serial No. 291,7 

839,727. HANDLE FOR PNEUMATIC HAMMERS. 
CuHartes T. CARNAHAN, bagi Colo. Filed July 
31, 1906. Serial No. 

839,760. PATR-BRAKE Mech ANtsa. Extmore C. 
ToRDAN and CuHaritEes B. Brown, Los Angeles, 
Cal. Filed Feb. 20, 1906. Serial No. 302,114. 

840,464. PNEUMATIC-TUBE SYSTEM. _ Birney 

. BatcHetter, Philadelphia, Pa., assignor to 
The Pearsall Pneumatic Tube and Power Com- 
pany, New York, N. Y., a Corporation of New 
York. Filed Mav 1. 1905. Serial No. 258,288. 

840,465. PNEUMATIC-TUBE SYSTEM. — Birney 
C. Batcwetter, Philadelnhia, Pa., assignor to 
The Pearsall Pneumatic Tube and Power Com- 
panv, New York, N. Y., a Corporation of New 


York. Filed May 1, 1905. Serial No. 258,280. 



























Claim.—1. In a pneumatic-tube system, the combin- 
ation of a tube, a oe. or valve for closing its end, 
a connected air-supply pipe, a valve for controllnig the 
admission of air from said pipe to the tube, means for 
opening the air-valve and closing the tube-gate, a 
manually-operated device for operating said means, an 
automatic latch for holding said valve in open and 
said gate in closed position, and a time-escapement 
mechanism acting to release said latch and positively 


and directly set in operation by the manually-operated 
device for actuating the valve and gate as aforesaid. 
840,499. SPEED- poh ERNOR.. Joun KNowLson, 

eins hae Y. Filed May 7, 1906. Serial No, 


315947 

840,530. SIR. FILTER. Ira F. Wattace, Minne. 
apolis, Minn., and Wi .iam L. KELLOGe, Sioux 
“abe. Iowa. Filed Oct. 11, 1901. Serial No. 
78,2 

840,605. TRANSMISSION-GEAR. CuHartes H, 
Brooks, Detroit, Mich., assignor to The Brooks 
Motor Company, Detroit, Mich., a Corporation of 
pee agg Filed Mar. 30, 1906. Serial No, 
° 

840,724, PNEUMATIC CLEANER AND -SEPA.- 
RAT Bert E. Sweet, Lodi, Cal. Filed Dec, 
28, 1905. Serial No. 293,646. 

840, 816. ROCK-DRILL. Tuomas E. ApaAms, Cleve- 
land, Ohio, assignor to The Adams Drill Com- 
pany, Cleveland, Ohio, a ieee of Ohio. 
Filed Oct. 24, 1901. Serial No. 

840,880. PNEUMATIC. DESPATCH 7XPPARATUS, 
Frep R. Tatsey, Indianapolis, Ind., assignor to 
The Lamson Consolidated Store Service Com- 
pany, Boston, Mass., a Corporation of New Jer- 
sey. Filed May 24, 1906. Serial No. 318,473. 

841,001. SELF-CONTAINED ROCK-DRIL OrHo 
C. Duryea and Morris C. Wuite, Los ‘Angeles, 
Cal., assignors to National Gas Drill Company, 
a Corporation vt aan Filed Apr. 28, 1903. 
Serial No. 154 

841,069. PNEUMATIC DRILL. Harry P. Tayzor, 
Salt Lake City, Utah. Filed Apr. =, 1905. 
Renewed July 14,1906. Serial No. 326,27 

841,636. AUTOMATIC AIR-BRAKE “OR 4 CARS. 
WILLIAM aS DankKEL, Pittsburg, Kan. Filed 
Mar. 24, 1906. Serial No. 307,812. 

841,139. ROCK. DRILL. ARTHUR H._ Gisson, 
Easton, Pa., assignor to The Ingersoll- Sergeant 
Drill Company, New York, “i Y., a Corporation 
of West Vriginia. Filed July 28, 1905. Serial 
No. 271,602. : 

841,162. LUBRICATOR FOR PNEUMATIC EN. 
GINES. Witrrep Lewis, Philadelphia, Pa., 
assignor to Tabor Manufacturing Company, Phila- 
delphia Pa., a Corporation of New Jersey, Filed 
— 20, 1904 Serial No. 225,279. 

841,2 AIR-BRAKE SYSTEM. Frep B. Corey, 
| AB eng N. Y., assignor to General Electric 
Company, a Corporation of mass York. Filed 
May 25, 1906. erial No. 318,8 

841,469. PRESSURE - CO NEROLEING VALVE 
FOR AIR-BRAKE SYSTEMS. WALTER Vz. 
TurNeER, Wilmerding, Pa., assignor, by direct 
and mesne assignments, to The Westinghouse Air 
3rake Company, Pittsburg, Pa., a Corporation of 

ennsylvania. Filed July 6, 1903. Renewed 
Mar. 31, 1906. Serial No. 309,052. 

841,751. AIR-BRAKE. Henry H. WESTINGHOUSE, 
New York, N. Y., assignor to The Westinghouse 
Air-Brake Company. a Pa., a Corporation 
of gaaaes Filed Oct. 6. 1904. Serial No. 


227,37 
842, 003. PRESSU RE-ACTUATED VALVE FOR EN- 
GINES. THomas OrriceR and HENRY 
Mercer,, Claremont, N. H., assignors to Sullivan 
Machinery Company, Claremont, N. H., a Corpor- 
ation of Maine. Filed Oct. 30, 1905. Serial No. 


284,991 

842,126. METHOD OF TESTING PNEUMATIC 
TOOLS. Rosert A. CHamsBers, New Glasgow, 
Novia Scotia, aa Filed July 23, 1906. 
Serial No. 327 

842,142. PNEU MATIC PUMP. TacoB FUNCK, 
Rochester, N. Y., assignor to Judd & Leland 
erg gg Company, Clifton e mae 

Filed Oct. 3, 1906. Serial No. 337,29 
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PSTD STDS TAGS INS IOS IES 


DO YOU USE? 
HERE is only one k nd that can be 


absolutely relied upon in cases of 

emergency and that is he Flexible 
Steel Armored Hose. We claim relia- 
ability because this hose is the only kind 
which is completely encased in_ steel 
armor, thus having, as it were, a band- 
age to prevent the loss of air or steam in 
case of the collapse of the rubber lining 
and thereby retaining a sufficient pressure 
of air or steam to operate the drill, air 
brakes or other mechanism until it is con- 
venient to replace the damaged piece. 
The freedom from costly delays and lia- 
bility for loss of life or property makes 
this hose of vast importance to all railroad 
operators. Write for copy of bulletin 


No. 50546. 
Sprague Electric Company 
General Offices : 


527 West 34th Street, New York City 
Chicago Officc: Fisher Building 
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in charge of the contract news department of Engi- 


Engineering -Contracting | sete News inti tst December, is now in charge 








of our contract news department. 
has written for other papers in the past, including 


‘ : : Engineering News, will write only for the ENGINEER- 
Te. peg Brenniga es a yr 5 tose yo ING-CONTRACTING hereafter. His series of articles on 
Data, Earthwork and Its Cost, Rock Excava- Cost Keeping on Contract Work, now running, 


tion, etc. The articles in ENGINEERING-CONTRACTING 
form a sequel to Mr. Gillette’s books being, for the 


should be read by every contractor and engineer. 


The Subscription Price of Engineering-Contracting 


most part, articles on the methods and costs of doing is only $1.00 a year. Send for a sample copy. 


wotk. In addition to these articles, the contract 


news of the week is given. This news service is The Myron S Clark Publishing Co., 


believed to be superior in point of promptness and 
accuracy to the news in any other engineering or 
contracting paper. Mr. C. T. Murray, who has been 





13-21 Park Row, 
NEW YORK. 











REPAIRS CONSUME PROFITS 


A LIMITED WATER SUPPLY 


Decreases the output. Install a 20th Century 
Air Pump and increase your water supply 50 
per cent. 

Easy to Operate. 


Nothing to Wear Out. . Write for Catalogue 


Harris Air Pump Gompany 


62 LOMBARD BUILDING 
INDIANAPOLIS, IND. 










Clean-Washed Material Permits Accurate Sorting 


“CRANE” 


SCREEN and WASHER 












COLLECTS 
Rich “Fines” by Screening 
Rich “Slimes” by Washing 
Rich “Lumps” by Picking 





Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


“STEARNS-ROGER MFG.CO, 


Engineers and Contractors 


DENVER, COLO. 














| COOPER- 
CORLISS 
| ENGINES 


For All Power Purposes 








Complete Plants a Specialty 








Excellent Facilities for Handling Export Trade 


ESTABLISHED i833 


The G. & 6, COOPER COMPANY 


Mt. Vernon, Ohio, U.S.A. 


NEW YORK, . 1430 Bowling Green Building 
BOSTON, . : ° 411 Weld Building 
PHILADELPHIA . 2 - Drexel Building 


































PITTSBURG, . : 604 Frick Building 
ATLANTA, . = - 310 Chandler Building 
CHARLOTTE, N.C. - South Tryon Street 
American Diamond Sand Blast 
= i <8 
Jens WANTED rt fceny 
IN ' —_— 


Every Manufacturing Town Economy 


To obtain subscriptions for us. Appeal to 
Manufacturers, Mechanics, Shop Superin- 
tendents, Mine Oporators, Hydraulic Engi- 
neers, College Professors and many other 
classes of men. If you are interested tear 
out this advertisement and mail tous. We 
will then send you full particulars and 
terms. 
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Simplicity 





No. 2 Standard 
aceertaninncegiiocceail Portable for 
: 90-92 West Broadway, N. Y. , 
; Send me particulars of your terms Railroad Work 
4 to agents. 
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AMERICAN DIAMOND BLAST CO. 


DEPT. C+M 114 LIBERTY ST., NEW YORK. 
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The Sargent Compressed Air and Steam 
Meter is the only instrument on the 
market that will absolutely indicate the 
cubic feet of free air or the pounds of 
steam flowing through a pipe irrespective 
of the pressure. It is an instrument of 
precision guaranteed to be accurate within 
2 percent. Write for catalogue. 


SARGENT STEAM METER CO., 
1326 First National Bank Building, 
Cuicaco, U.S. A. 








Drills ¥ Chippers 
RIVETERS 


Most POWERFUL Tools 


ON THE MARKET 


BOWES HOSE COUPLING 








INSTANTLY CONNECTED NEVER LEAKS 
CATALOGUE ‘“‘G’’ MAILED ON REQUEST 














This new Dixon booklet points out 
the dangers in the present system of 
lubrication in air compressors, and ex- 
plains how to minimize or do away 
with these dangers entirely. 

Crisp, fresh information in attrac- 
tive form. 

Write for free copy 188-V. 


Joseph Dixon Crucible Co, | 


JERSEY CITY, N. J 
















































SAND BLAST 
MACHINERY 








At 30 lbs. pressure compressed 
air drives the SAND 
BLAST 





It gives you the cleanest casting 
at the lowest cost 
It does all your work quickly 
and thoroughly. 





WRITE FOR CIRCULAR 
which will tell you all 
about it 








J. W. PAXSON CO. 


Foundry Supplies and 
Equipment 


PHILADELPHIA, PA. 















































MINES AND MINERALS 


MARC H 


Is devoted exclusively to articles on 
the practical operation and principles 
involved in the operation of mines and 
metallurgical plants. It publishes just 
such articles as are of most value to 
the men in charge of mining and 
metallurgical plants. These articles 
are selected with such care and are so 
carefully illustrated and edited that 
MINES AND MINERALS is regarded as 
the leading exponent of American 
mining methods. 


Single Copies, 20 Cents $2.00 the Year 





Address all Ordersfto Department C 


MINES AND MINERALS, Scranton, Pa. 
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Raise 
“MAGAZINE” Your 
AN INDUSTRIAL REVIEW 

Salary 


We have 
built up the largest 
educational institution 
in the world, with an invested 
capital of 5 million dollars and 
with 3? of a million students, by 
helping people to increase their earn- 
ings. This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It is because we have helped so many 
thousands of others under all circum- 
stances that we state positively that we 
can help YOU. Do you want to raise 
your salary? It puts you under no 
obligation to find out how you can 
do so. Simply write us, stating 
the occupation you wish to 
rise in. DO IT NOwW. 


International Correspondence Schools 
Box 1132, 
Scranton, Pa. 




















THE ENGINEERING MAGAZINE pub- 
lishes the best original articles by 
the highest authorities on all phases 
of current engineering progress, 

Additional and exclusive features 
are: a Reviewer and Topical Index 
to the current contents of nearly two 
hundred engineering and industrial 
journals; Current Record of New 
Technical Books; Industrial News; 
latest Improved Machinery and new 
Trade Literature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York 










































‘*Graphoil” 


AIR COMPRESSOR 


LEAKAGE LOSSES 


CAN BE 


STOPPED 


entirely by BUTT-WELDING the pipes in your 


compressed air or refrigerating lines by the 


Lubricators 


iii, —_-will feed a solution of Glycerine 
: . F and Water, Soap Suds or Oil, 
WITH or WITHOUT 
Graphite. 





In ice production a solution of 





glycerine and water, together 


PROCESS 


with graphite, prevents valves 
: : ae sticking and contamination of 
Full instructions on application or work done : 


contract product. 


Goldschmidt Thermit Co. 


43 Exchange Place, New York Comstock Engine Co., 


432-6 Folsom St., San Francisco 





61 Clymer Street, Brooklyn, N. Y. 











SPECIAL CLUB OFFER 
COMPRESSED AIR 


The only magazine devoted exclusively to the useful applications of 
Compressed Air, regular subscription price $1.00 per year 


AND 


MINING AND SCIENTIFIC PRESS 


devoted to the science of mining and metallurgy, the application of geology to 
mining and of chemistry to milling. Special correspondence from the principal 
mining centres of the world, including London, Johannesburg and Melbourne. 
Regular price $3.00 per year. 

NEW subscribers, subscribing to BOTH these papers NOW, will receive 
a SPECIAL CLUB RATE of $3.25 for the two. 








SUBSCRIPTIONS SENT IN ANSWER TO THIS ADVERTISEMENT 
SHOULD BE MAILED TO 


COMPRESSED AIR, 90-92 West Broadway New York, 


— 


COMPRESSORS 


Belt Driven, Class ,,BB.”’ 

Of Single, Duplex, and Two Stage types— 
Belt, Steam or Motor Driven. Designed for 
high efficiency and economy of operation. 

Our 


Illustrated Catalogue describes the machines in 
detail. Mailed free on request. 


Bury Compressor Company, 
» ERIE, PA. 4 








HIGH 
EFFICIENCY 
COMBINED 


WITH 


HIGH SPEED 


This is something that has never before been attained 
in air compressor design. ROTENG AIR COMPRESSORS 
are constructed in accordance with new and advanced 
principles, enabling them to be operated at speed which 
will permit of their being direct connected to electric 
motors, high speed steam, gasor oil engines, Roteng 
Steam Motors or belt driven from a line shaft. 

If you desire an air compressor which will give you 
efficient service and which is so simple in construction 
that it will last for years with practically no attention or 
repairs; write us for our latest Bulletin illustrating and 
describing the new machines which we are placing on the 
market, 

«ur Engineering Department is prepared to draw up 
plans, specifications, furnish estimates and construct, or 
supervise the construction of complete installations. 

Write for Bulletins on Air Compressors, Vacuum 
Pumps, Steam or Air Motors, Air Lift Systems and Pneu- 
matic Appliances, 











Direct Connected to Motor 


Roteng Engineering Corporation 


299 BROADWAY 
NEW YORK CITY, U.S. A. 
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HANNA ENGINEERING WORKS 


820 ELSTON AVE., 


CHICAGO, 


Hanna Riveters 


ILL. 








FULL PARTICULARS CHEERFULLY GIVEN. 


Hanna Shakers 








Eastern Sales Representatives: THOMAS W. PANGBORN, 227 Fulton St., New York, N. Y. 
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75 MORE “rao” ROCK DRILLS 


HAVE JUST BEEN ORDERED FOR THE 


PANAMA CANAL 


WHICH IN ADDITION TO THE DRILLS NOW AT WORK WILL MAKE 


179 "0 ROCK DRILLS 


ON THE CANAL 


















Ingersoll-Rand Drills at work on the Panama Canal near Emperador. 






Four hundred French Ingersoll Drills were a part of the original rock drill equipment 
on the Panama Canal. One Aundred Ingersoll-Rand Drills were furnished at the beginning 
of American operations. The recent order for seventy-five Ingersoll-Rand Drills proves the 
continued confidence of the Canal engineers in Ingersoll-Rand machinery. It has beoome 
an indispensable adjunct to all important engi eering projects. Nine Ingersoll-Rand 
Imperial Air Compressors are also used on the Canal, aggregating in capacity of 18,000 
cubic feet of air per minute. 


INGERSOLL-RAND CO. 






Chicago Philadelphia Butte Seattle Denver St. Louis El Paso 
Cleveland Houghton, [lich. Toronto Kenora Halifax,N.S. Pittsburg Boston 
Birmingham San Francisco London Paris Beriin Lo> Anveles Salt Lake 
Montreal Vancouver Rossland, B. C. Mexico City 





Valparaiso 11 Broadway, NEW YORK Johannesburg Melbourne 














PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 


MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND: 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. 


aaaress H, K, PORTER COMPANY, 540 Wood St,, Pitisburgh, Pa, 








The B. F. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U. S. A. 


BRANCHES: 


NEW YORK, 66-68 Reade St. CHICAGO, 24 E. Lake St. PHILADELPHIA, 909 Arch St. 

BOSTON, 161 Columbus Ave. DETROIT, 266 Jefferson Ave. BUFFALO, 731 Main St. 

CLEVELAND, 2188 Ninth St.S.E. DENVER, 1444 Curtis St. ST. LOUIS, 3926-28 Olive St. 

OAKLAND, CAL., 4th & Washington Sts. LOS ANGELES, CAL., 818 South Broadway. 
LONDON, ENGLAND, 7 Snow Hill, E. C. 


RUBBER GOODS 


OF FINE QUALITY 


HOSE FOR ALL PURPOSES #63 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE 


STEAM HOSE, ETC. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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_ SULLIVAN PICK MACHINES 


increase the production of coal per miner, reduce 
the cost per ton, and secures more lump and less 
slack than when mining by hand. 

They reduce the area to be drained, venti. 
lated and supported, and diminish the danger of 
blown out shots, since but little powder is needed 
for blastsng, 


The positive valve motion employed in these 
machines secure a slow, powerful blow, economy 
of air, and ease of operation, rendering the Sul- 
livan the most RAPID AND EFFICIENT 
PICK MACHINE IN USE. 


Catalogue 57-A 


ATR COMPRESSORS DIAMOND DRILLS 
ROCK DRILLS HOISTING ENGINES 





ELECTRIC CHAIN UNDERCUTTERS 


Sullivan’s Coal ‘‘Puncher’’ in an Illinois Mine. 


Sullivan Machinery Co., 


CLARETDIONT, N_ H. PITTSBURG RAILWAY EXCHANGE KNOXVILLE SALT LAKE 
NEW YORK ST. LOUIS DENVER EL PASO 
PARIS, FRANCE JOPLIN, Mo. CHICAGO, U.S.A. BUTTE SAN FRANCISCO 




















WHEELER CONDENSER 


AND ENGINEERING CO. 


42 BROADWAY, N. Y. 
Works, Carteret, N. J. 








BARNARD-WHEELER WATER COOLING 
TOWERS ARE USED FOR COOLING 
THE WATER CIRCULATING AROUND 
THE JACKETS OF AIR COMPRESSORS. 


Information and Prices on Application. 





CHICAGO CINCINNATI SAN FRANCISCO 
YOHOHKAMA TRIESTE 
LONDON PARIS 
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THE INJECTOR SAND BLAST 


APPARATUS 


Cleans Castings, Steel Cars, Stone Work, 
Structural Steel, with Speed and 
Economy. 





1906 MODEL 


Made by C. DRUCKLEIB 


132 READE STREET, NEW YORK 
Write for ‘‘SANDCRAFT.”’ 























Brown & Seward 


Solicitors of 


American and 





Foreign Patents 





Experts in Patent Causes 


OFFICES: 


256 BROADWAY 
NEW YORK 


EDWARD C, SEWARD 
ROBERT B, SEWARD 











Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 
Design, Economy and Efficiency 


Not found in other makes. 


All Sizes and Types and for 
any Service 


THE BLAISDELL MACHINERY CO. 


BRADFORD, PA. 











ELECTRIC AND BELT-DRIVEN 


AIR COMPRESSORS 
CURTIS & CO. MFG. CO., St. Louis, Mo. 


AIR HOISTS AND ELEVATORS 


HAND AND PNEUMATIC CRANES 


LIST OF AGENTS: 
A. E. Hoermann, 41 Park Row, N. Y. 
Baird Machinery Co., Pittsburgh, Pa. 
Hill, Clarke & Co., Boston, Mass. 
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THE SLOGAN OF THE CAMERON—“‘ CHARACTER: THE GRANDEST THING.”’ 


ee 





CAMERON PUMPS 


Are economical in the best sense. 
Cost of Maintehance. 















JUST AS EFFICIENT WITH COMPRESSED 
AIR AS WITH STEAM. 





























































Look at the construction. 


We Build Pumps For Every Service. 


To get a better idea of Cameron characteristics—read what users say as well as our Catalogue Edition ‘’ G,”’ 
which will be sent to you on request. 


A. S. CAMERON STEAM PUMP WORKS, 


FOOT OF EAST 23D STREET 


Mar. 1907 NEW YORK. 


LL! 


Unsolicited Testimonials 
Versus Fairy Tales. 


Lackawanna Iron & Steel Company, 
Wehrum, Pennsylvania’ 
A.S. Cameron Steam Pump Works, 
New York, N. Y. 

Gentlemen :—We now have seven of 
your pumps in use, two of which are your 
14x8x18 Regular Horizontal Plunger 
Pumps, outside packed, Weare required 
to handle from 1,200 to 1,500 gallons a 
minute from the faces of each slope 
while sinking. All of the other pumps 
in use have two to four times the rated 
capacity of yours, yet your pumps are 
regularly, day and night, handling from 
one to one and one-half times as much 
water as any of the others, and doing it 
with less attention and carc, and we 
place greater dependency on these than 
on any of the otcers. 

Owing to an accident to a duplex 
pump, one of your pumps is now drown- 
ed out and has been for three weeks, and 
and itis still operating under 275 feet of 
water, running on compressed air, and 
handling double its rated capacity, and 
holding the water sufficiently in check to 
save two other pumps in the same slope 
pumping from higher levels. Is it any 
wonder that we have the highest regard 
for the ‘‘CAMERON” pump? 

Yours very truly, 
Cc. R. CLAGHORN, Supt., 
LACKAWANA IRON & STEEL Co, 


Electric Light & Ice Company. 
Harrison, Arkansas. 
A.S. Cameron Steam Pump Works, 
New York. N. Y. 


Gentlemen :—Express us (Wells Fargo) 
two brass linings for water cylinder end 
of your Size 3 pump—these are Nos, 
16049 and 20063, 


Send us information as to removing 
old lining and installing new. 


No. 16049 has operated 18 hours per day 
since 1895, and has cost us nothing for re- 
“eer until the present. No. 20063 has 

een in 24 hours per day since 1900. Its 
water has been gritty with sand, how- 
ever, and its water end is in worse shape 
than the older. 

You are to be congratulated on this 
most excellent record. Working side by 
side with the old pump, was a condenser 
feed pump, new duplex followed by 
a , followed by a—-—-; all of 
these are now in the scrap pile and the 
old pump as good as new when the water 
cylinder is renewed, 

Yours very truly, 

R. M. FELLOWS. Mgr., 

ELECTRIC LicuTt & Ice Co. 














These are the outside and sectional views of a Cameron Vertical Plunger Sinking Pump. 
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AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 
McKIERNAN DRILL CO. 
170 Broadway, New York City 





House Cleaning Machinery 


Stationary Private Plants for residences, $350 
and up. Power from lighting current. 

Private Plants for Department Stores, Hotels, 
Theatres, etc. 

Stationary Plants for Professional Carpet Clean- 
ers. 





Portable Plants for residential house cleaning 
Small capital required. 


General Compressed Air House Cleaning Co, 








4434 Olive Street, St. Louis, Mo. 








PATENTS 


procured promptly and with care in all 


countries. Trade marks and copyrights 
registered. 
DAVIS & DAVIS 


ATTORNEYS-AT-LAW 


WASHINGTON, D.C. 
220 BROADWAY, NEW YORK 























WHY NOT USE 
Powell Air Gun Valve? 





Blows your work bench, machine tool, in fact everything 
perfectly clean. Operation is another case of “Press The 


THE WM. POWELL CO., Cincinnati, Ohio, 











Westinghouse 3x4 Belt-Driven Compressor 
THE BIGGEST LITTLE COMPRESSOR 
ON THE MARKET 
Capacity 4 cubic feet free air per minute, Weight 250 lbs. 
Westinghouse Traction Brake Co, 


General Offices: Pittsburg, Pa. 
Chicago 








New York St; Louis 




















Trinity Bldg. Ry. Exchange Bldg. 1932 N. Broadway 
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[- A:MONTHLY-REVIEW-OF-CURRENT-TECHNICAL: PUBLICATIONS : | 


"| eesti LITERATURE gives to its readers, in condensed form, THE) 











BEST literary material of general interest appearing in THE LEADING tech. 

nical publications of the world—not descriptive, mathematical and other articles’ 

of interest to a limited number only, but well-selected items, touching all lines of 
technical work involving a careful perusal of the principal periodicals of America and 
Europe. It presents not only what is vital, but also much valuable, though comparatively 
obscure, information not appearing in the regular technical press, but found in current books, 
trade pamphlets, proceedings of technical societies, speeches and lectures, etc. Besides a 
large volume of this technical miscellany, reviews and announcements of new books and. 
trade publications, notes on new features in technical education, contributed articles, etc., 
sixteen pages are devoted to an 


‘Index to Current Technical Literature” 


covering the principal technical publications of the world. 
This index lists over five hundred articles of technical value each month, and is the 


most extensive enterprise of its kind ever attempted. The arrangement has been made 
with the view to its adaptability for card-index purposes, and the classification is careful 
and thorough. Each item gives: 


Ist. Title and Author; 4th. A short Descriptive Note Re- 


. 2d. Name and Date of Publication; garding the Scope of the 
Article; 


3d. Number of Words and llus- 5th. An Indication of the Techni- 
trations ; cality of the Article. 

The Index places the reader in touch with many articles that would not have come 
to his attention and which could not be obtained otherwise for fifty times the price of sub 
scription. Each month’s index lists the articles that have appeared in the publications of 
the previous month, so that a regular filing of the complete index or the transfer of the sep=| 
arate items to cards constitutes a cumulative and up-to-date record of modern industrial 
progress of inestimable value to every technical and commercial man—one that is absolutely 
unique and which cannot be duplicated. - 





Rates of Subscription: Domestic: $2.00 per year; Foreign: $3.00 per year. 





Send for Prospectus of Current Issue FREE. 


TEGHNIGAL LITERATURE, ‘Zt fs 

















Ci 4 * HIGHEST IN 
CAPACITY 
fh. ECONOMY and 
ENDURANCE 


The Valve—A plain spool of hardened and ground 
steel, of one dlameter, reversible, “‘fool proof,” 
and guaranteed against breakage 

The Valve Box—< single piece of hardened and 
ground steel, with nothing to jar loose, shift and 
lose adjustment. 

The Valve Movemenit—Produced by unbalanced 
pressures on a valve of ome diameter—a feature 
covered by basic patents, 

The Cylinder—Hardened and ground zx the bore, 
tough on the outside, givest greatest durability. 

Wearing Pi aris—Hardened and ground through- 
out, resulting in the practical elimination of all 
wear. 

Economy—Sustained over long periods, 20 to 30 
per cent. higher than that of any other hammer. 

Capacity—Greater than that of any other hammer 
of equal size. 


INGERSOLL- 
RAND CO. 


11 BROADWAY, NEW YORK 


Chicago Philadelphia St Louis 
Cleveland Pittsburg El Paso 








MANUFACTURERS OF 


HOSE FOR PNEUMATIC TOOLS. 


Home Office, Boston, Massachusetts. 
FACTORIES AT CHELSEA, MASS. 


Branches: 


NEW YORK PHILADELPHIA PITTSBURG 


CHICAGO MINNEAPOLIS NEW ORLEANS 
SAN FRANCISCO PORTLAND, ORE. 














Mining and Scientific Press 


OF SAN FRANCISCO. 


Edited and controlled by T. A. RICKARD —4 7th YEAR— Business Manager, EDGAR RICKARD 


Devoted to the science of mining and metallurgy, the application of geology to mining, and of chemistry to 
milling, Special correspondence from the principal mining centres of the world, including 
London, Johannesburg and Melbourne. 


Weekly. $3.00 Add $2.00 for Foreign Postage 





OISELESS ANDVALVELESS COMPRESSORS | 
IGH SPEED B_ALIGHT WEIGHT )~ JNO REPAIRS | 


(i-t- FOR -;-a 
PNEUM? gio) Bp OFFICE BUILDINGS 
IAMMER ‘DRILLS MOTOR TIRES* 
SBOTL ATOMIZING ATR ahd Aad 


RIX COMPRESSED ‘AIR ‘&!DRILL'CO. 


SAN FRANCISCO; } CAL 




















JUST ISSUED! 


NEW COMPLETE DESCRIPTIVE CATALOGUE 





OF THE 


FRANKLIN. AIR COMPRESSORS. 


EVERY COMPRESSED AIR USER SHOULD HAVE IT. 





CHICAGO PNEUMATIC TOOL CO. 


S5 Liberty Street, 
NEW YORK. 


Fisher Building, 
CHICAGO. 











Quick-as-Wink 
Couplers 


For Air or Steam Hose 


Clean or gritty, they OPERATE ¢ 
INSTANTLY; THEY STAND THE® 
PRESSURE and THEY SWIVEL. of 


They are made with or without at- ee; 
tached releasing levers. COUF PLED. 


The W. J. CLARK CO., 35 Depot Street, SALEM, OHIO. 





